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HE study of the roentgenological 

visualization of the vascular system 

in the living was first reported in 1898. 
In that year Podres by accident observed 
roentgenologically a shot which was float- 
ing in the heart of a patient following a 
heart injury. Shortly after, Trendelenburg, 
Riethus, Haecker, Revenstorf and others 
studied roentgenologically the pathology 
of the heart after injection with various 
opaque substances. Before these experi- 
ments aneurysms and sclerosed arteries 
had already been seen. The first one, how- 
ever, who undertook the systematic experi- 
mental work by means of the opaque 
substances in order to determine whether 
or not visualization of vessels was possible 
in living subjects, was Schepelmann. He 
used the various heavy metal compounds 
and the oil suspension, but he did not get 
good results in visualizing the small 
vessels. 

Thereafter, it was found that collargol, 
quicksilver, bismuth-oil-suspension, bromic 
or iodic compound, tetraiodophenol- 
phthalein, calcium lacticum, calcium joda- 
tum, calcium chloratum, “‘Dominal X,” 
iodized oil and iron chloride all gave 
unsatisfactory roentgenologic films in 
human beings and animals. 

At present, the bromic and iodic com- 
pounds are usually used for arteriography. 
However, with these compounds dangerous 
results follow occasionally after intra- 


arterial injection. For instance, Berberich 
and Alwens reported the possible danger 
of embolism in arteriography. “Dominal 
X,” although sold in Germany as an 
arteriographic medium, was not generally 
used. Moniz, Carbonnel, Duval, Brooks 
and others found that there was severe 
pain during the period the solution re- 
mained in the artery, and therefore the 
patient could not be kept still enough to 
get a good roentgenogram unless a general 
anesthetic was used. Carbonnel and Masse 
reported 3 cases of localized gangrene of 
the toes in which arteriography after the 
intra-arterial injection of a sodium iodide 
solution had given a different result in each 
case. In one case the clinical picture became 
one of simple gangrene; in the second case, 
more precise indications were obtained 
with arteriography than with any other 
method of clinical examination; and in the 
third case arteriography gave a wrong 
indication. Thus the results of arteriog- 
raphy after the intra-arterial injection of 
sodium iodide solutions are not more 
reliable than the results of other clinical 
methods of examination. Furthermore, 
Duval noted the occurrence of more or 
less grave accidents during the intra- 
arterial injection of sodium iodide: Le., 
extension of gangrene, and severe pain, 
with vascular spasm followed by vascular 
dilatation of the leg and general symptoms 
of iodine poisoning, death within two days 
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after the injection. He concluded that the 
idea of obtaining a radiogram of the 
vascular system in vivo is very tempting, 
but because of the frequent occurrence of 
accidents and the unreliability of results 
in arteriography with sodium iodide as 
compared with the other less dangerous 
methods of clinical examination, he would 
hesitate to experiment with this method. 
The further development of this method 
of arteriography was therefore interrupted. 

The writers, after extensive experimental 
injections into the internal carotid artery 
of dogs and rabbits with various solutions, 
found that 20 to 30 per cent solution of 
sodium bromide is less dangerous than 
other bromic or iodic compounds. It is 
possible to inject into the internal carotid 
artery in the proportion of 1 c.c. per 1 kg. 
of the weight of the animal. Even in these 
cases, however severe local irritation of the 
vessels and dangerous reactions were ob- 
served following injection. 

Therefore, in order to get rid of these 
troublesome reactions various solutions 
were tried: i.e., gummi arabicum, dextrose, 
salt and gelatine were added to the solution 
injected. None of these proved satisfactory. 
It was also proved that collargol, electrargol, 
tetraiodophenolphthalein, tetrachlorophe- 
nolphthalein and_ thoriumdioxyhydrosol 
were all ineffective. 

Years ago, it was known that oil and its 
emulsion could be injected into the vascu- 
lar system. For instance, Neumann, Kreidl, 
Lindemberg and Rangel, Cartier and 
Fischer used various oils or their emulsions 
for the purpose of treatment and nourish- 
ment. But the first one who tried arteri- 
ography using oil was Schepelmann. He 
injected oil itself but without success. 
Shortly after, Frank and Alwens injected 
bismuth-oil-suspension, prepared by Rich- 
ter, into the heart, but did not get good 
results in the arteries. Sicard, Baillat and 
his co-workers, Carnett and Greenbaum 
and Frazier, selected the iodized oil 
itself for intra-arterial injection in order 
to visualize the cerebral arteries and 
arteries of the extremities. But this oil 
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could not be injected into the vascular 
system in a large enough amount to get a 
good arteriogram, because of the danger 
of oil embolism. Therefore the study of 
arteriography using the iodized oil itself 
was discontinued and is usually not men- 
tioned in present-day literature. 

It was thought by the author that if 
iodized oil could be so prepared as to be 
injected intra-arterially without dangerous 
reactions it would be preferable since it 
has no local irritating effect and is a stable 
chemical compound not capable of osmosis. 

Working on this theory we finally suc- 
ceeded in visualizing the vascular system 
without any reaction or danger. A fine 
emulsion of iodized oil newly prepared 
consisting of a colloidal solution was used. 

At first the emulsion of the iodized oil, 
using the glycerin, alcohol, gummi arabi- 
cum and lecithin, was employed but 
without good results. At this time Prof. Dr. 
Yamakawa, Tohoku Imperial University, 
had made “‘yanol.” This is a fine emulsion 
of the oil given intravenously for the 
purpose of nourishment. However, yanol 
and iodized oil emulsion as an arterio- 
graphic medium differ considerably. Yano! 
has a much lower percentage of oil and a 
lower specific gravity. After further experi- 
ments a fine emulsion of iodized oil was 
prepared. This may be injected intra- 
arterially for arteriography with perfect 
safety. To prepare it the ‘“protalbin- 
albumin-acid” (an emulsifier originated 
by Prof. Dr. Hattori, Tokio Imperia! 
University) was used, with the assistance 
of Dr. Yanagizawa, the chief apothecar) 
of our university. 

This new contrast medium for arteriog- 
raphy was named “L’ombre.” This prepa- 
ration is a yellowish-white, slightly alkaline 
isotonic emulsion. It has no hemolytic or 
rapid hemostatic action in vivo or in vitro. 
Each oil globule is smaller than a blood 
corpuscle. As is known, if the fat is taken 
as a meal it is emulsified or subdivided into 
minute particles of microscopic size in the 
intestine by the action of the digestive 
juices. The emulsified fat enters the 
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lymph-capillary in the interior of the 
villus, thence passes into the thoracic duct 
and finally into the blood circulation. 
Therefore the intra-arterial injection of 
this emulsion is physiological. 

Preliminary experiments were performed 
on dogs. Under local anesthesia, an incision 
was made on the left side of the neck and 
the common carotid artery as well as the 
external and internal carotid artery were 
exposed. For the purpose of testing the 
safety of the procedure, the needle attached 
to a syringe was introduced into the artery 
and a small amount of blood withdrawn 
into the emulsion, and reinjected into the 
artery. The films were taken at the end of 
or immediately after the injection. The 
following conclusions were reached: (1) 
there were no local irritating effects; (2) 
no emboli; (3) no severe general reaction. 
Histological observations during the suc- 
ceeding three weeks were made, and no 
pathological changes such as fat embolism, 
atrophy or malacia in the brain or changes 
in the vessel walls were found. 


METHODS OF PREPARATION ATTEMPTED 


Present Technic: Lipiodol descendant 
(25 c.c.) is thoroughly mixed with lecithin 
(10 gr.) and protalbinacid (0.75 gr.) in 
a glass mortar. Five per cent solution of 
glucose is then added gradually by stirring 
until the total amount becomes 100 c.c. 
Now a stable fine emulsion of iodized oil 
is obtained. 

Or in a glass mortar, lipiodol descendant 
(25 c.c.) and lecithin (10 gr.) are thor- 
oughly mixed with honey (10 gr.). Distilled 
water is then added little by little, mixing 
well by stirring, until the total amount 
becomes 100 c.c. Naturally all glass and 
instruments used must be aseptic. The 
newly prepared emulsion must be kept 1 in 
ampules or protected from contamination 
by other means. 

These emulsions were named as follows 
according to the emulsifier in them. 

Old lipiodol emulsion, in which only 
lecithin is contained. 

L’ombre a (alcohol) 
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L’ombre Gc (glycerin) 

L’ombre Pp (protein-albumin-acid) 
L’ombre E (the white of an egg) 
L’ombre H (honey) 


TECHNIC FOR ARTERIOGRAPHY 


Arteriography can be performed by 
injecting the artery without incising the 
skin, but this is sometimes very difficult. 
Therefore a small incision is made and the 
artery exposed. The needle is introduced 
into the trunk of the artery or better into 
a small branch of the artery after tempo- 
rary ligation of the trunk with a vessel 
clamp. The technic of arteriography can 
nn be divided into two types, L.e., 

. Percutaneous injection and 
2. Incision method. 
a. Puncture of 
artery. 
b. Puncture of the small branch of 
the arterial trunk (our method). 

1. PERCUTANEOUS INsEcTION. The 
technic of injection, according to Hirsch, 
into the common carotid artery without 
incising the skin is as follows: a needle is 
attached to a syringe containing the 
quantity of drug to be administered. The 
syringe is held in the hand like a writing 
pen, touching the skin almost perpendicu- 
larly, and not in the usual way when 
injecting intravenously. This position fa- 
cilitates making a direct puncture and 
obviates the possibility of raising the outer 
coat of the artery. In this perpendicular 
position the needle has less chance of 
striking the internal jugular vein, which 
frequently overlaps the artery. The index 
and middle fingers of the left hand palpate 
the pulsation of the artery and the needle 
is directed toward the pulsation. The 
puncture is best made near the anterior 
edge of the sternomastoid muscle and 
near the upper border of the omohyoid, 
and just below the level of the upper 
border of the thyroid cartilage. When the 
needle reaches the level of the sheath of 
the large vessels, there is a definite resist- 
ance to further progress even if the needle 
is very sharp. This resistance is discernible 
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Fic. 1. Our own new modified technic of injection of L’ombre into internal carotid artery. 
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Fic. 2. Case 1. Genuine epilepsy. Arterial encephalography by injection of L’ombre through superior thyroid 
artery. Roentgenogram shows all cerebral arteries normal. 
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Fic. 3. Case 11. Tumor of anterior lobe of cerebrum on right side. Arterial encephalography, L’ombre injected 
through superior thyroid artery. 

I, Ascending part of internal carotid artery. II, Internal carotid artery in carotid canal of temporal bone. III, 
Internal carotid artery at internal base of skull. AC, chorioid artery. S, middle cerebral artery, in abnormal 
course, displaced downward and backward at Sylvian fossa, showing that tumor was situated in and coursed 
deeply into anterior lobe of cerebrum. A, anterior cerebral artery, in normal course, showing that tumor was not 
situated in and did not involve opposite side of hemisphere over horizontal fissure of cerebrum. AO, ophthalmic 
artery. V, lateral ventricle, depressed downward by tumor. In part of ventricle is seen small amount of gas 
which was infused for pneumoventriculography on preceding day. T, Tumor. 
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after a little practice and is of great value 
because at this moment downward pres- 
sure must be stopped and the needle 
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discussing this method and also remarked 
regarding intra-arterial injection of the 
vertebral artery. 


Fic. 4. Brain of same patient. 


inserted into the artery by very gentle 
manipulation. Continued great pressure 
at this point will flatten the artery because 
of density of the sheath, and the needle 
will cut through both the anterior and 
posterior walls of the artery. Inclusion is 
then best effected by gently withdrawing 
the needle, and the injection is not begun 
until the blood is seen spurting into the 
syringe with each pulsation of the artery. 
The spurting of blood is also the index of 
proper inclusion of the needl2 on its down- 
ward course. The pulsation into the syringe 
is not vistble if a needle of small caliber 
is used and it is preferable to use one of 
fairly large caliber. In nervous patients 
this procedure must be done with a general 
narcosis or before operation a sedative is 
given. 

Thereafter, Enderlen published the 


method of intra-arterial injection in detail, 


Moniz first used this method on human 
beings for arterial encephalography. 

The technic of injection for arteriog- 
raphy of the extremities is as follows: as 
in Bier’s intravenous anesthesia or Goy- 
anes’s intra-arterial anesthesia, the part 
of the extremity for examination Is pre- 
pared for operation. The two rubber 
constrictors are placed around the part 
of the extremity above and another below 
the field where the arteriography is per- 
formed. But they are not tightened. The 
needle is attached to the syringe containing 
the L’ombre to be administered. The 
syringe is held in the right hand. The 
index and middle fingers of the left hand 
palpate the pulsation of the artery and the 
needle is directed toward the pulsation. 
Under infiltration anesthesia or without it, 
a needle is inserted into the artery immedi- 
ately below the proximal rubber tourni- 
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quet. After proper inclusion of the needle 
into the artery, spurting of blood into the 
syringe will be seen. The proximal tourni- 


~ 


Fic. 5. Case 11. Fracture of humerus. L’ombre injected 
into upper ulnar collateral artery. X-ray shows 
radial and brachial arteries amputated at elbow, 
arterial nets newly proliferated at under border of 
elbow but no arteries to periphery. AB, brachial 
artery. A, amputation of artery. CI, common interos- 
seous artery. G, newly proliferated arterial nets. 
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quet Is now tightened enough to close the 
artery at that point. After a short interval 
the distal rubber tourniquet is tightened, 
then a certain quantity of solution is 
injected toward the periphery, enough to 
fill the artery between the two tourniquets. 
At the end of the injection the roentgen- 
ray tube is then operated for the briefest 
period possible to secure a good film. The 
distal tourniquet is first released and the 


needle is withdrawn. At the completion of 


the operation the proximal tourniquet is 
removed gradually to prevent rapid dif- 
fusion of the solution. On the small 
puncture wound of the needle a small 
adhesive plaster is applied. 

According to this method, arteriography 
of the part indicated is done with a small 
amount of the contrast medium. Instead 
of using a blood pressure arm_ band, 
Sehrt’s tourniquet, Zwirn’s tourniquet, 
an Esmarch bandage may be used; but 
we think the blood pressure arm band is 
the best. 

This technic of arteriography by a 
percutaneous puncture of the artery is 
used on arteries such as the femoral or 
branchial which run superficially. But if 
the tightening of the proximal tourniquet 
is insufficient the result is indefinite; there- 
fore, for arterio-encephalography this 
method is not suitable. 

2. Incision Metuop: a. Puncture of the 
Trunk of the Artery. With a local anes- 
thesia of 0.2 per cent tutocaine solution 
the artery is exposed to permit the applica- 
tion of the arterial clamp. The trunk of 
the artery is closed by the clamp and 
punctured immediately below the clamp. 
Then the injection is begun and the 
roentgen-ray film record is made. Moniz 
used Knauer’s method for arterio-encepha- 
lography but he later noted that the 
temporary ligation of the external carotid 
artery was needed even in an incision 
method. 

b. Puncture of the Small Branch of the 
Trunk. This is our own method. When 
the exposure of the arterial trunk is difli- 
cult or impossible due to various patholog'- 
cal conditions this method is most effective. 
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Some objection might also be raised to 
puncturing the large vessels. The method of 
exposure of the artery with a local anes- 
thetic is the same as previously described. 
The trunk of the artery is closed by the 
arterial clamp, and after selecting for 
injection a small branch coming from the 
trunk distal to the clamp, it is punctured. 
This method is especially convenient and 
useful for arterial encephalography. 

In arterial encepbalograpby, a temporary 
ligation of the external carotid artery Is 
necessary. An injecting needle with a 
fairly large caliber should be used and the 
injection made rapidly because the solution 
may be diluted at the base of the skull by 
the blood stream from the opposite side. 
The puncture of the trunk by a needle 
with too large a caliber might be followed 
by bleeding after withdrawal. Also there 
is a possibility of thrombosis of the artery 
resulting from later pathological changes of 
the arterial wall. It is also impossible of per- 
formance in a patient with arteriosclerosis. 

This method has changed as follows: 
A small incision, with the center at the 
great cornu of the hyoid bone, is made on 
the side of the neck along the anterior 
edge of the sternomastoid muscle; and 
without injuring even a small vessel, the 
common carotid, the external carotid and 
the internal carotid are exposed. Further- 
more, the superior thyroid artery arising 
from the external carotid close to its origin 
is exposed. The superior thyroid is then 
drawn outward with a bit of suture, care 
being taken to avoid the superior thyroid 
veins and the superior laryngeal nerve. 
The external carotid and the common 
carotid are then clamped off by using a 
Carrel hemostat. The superior thyroid 
is drawn forward with the aid of a suture 
around the artery. After insertion of a 
fairly large caliber needle into the superior 
thyroid artery, a certain amount of 
L’ombre is rapidly injected. During the 
final part of the injection, a very rapid 
stereoscopic roentgenogram of the skull 
Is secured. Or, a film may be exposed at the 
end of or immediately after the injection; 
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in other words, the roentgen-ray exposure 
and injection are over at the same time. 
Immediately following the exposure the 


Fic. 6. Case 1v. Buerger’s disease. L’ombre injected 
through external pudendal artery. X-ray shows 
popliteal artery completely obliterated and only 
small arteries running into leg. AGS, arteria genu 
suprema. O, obliteration of popliteal artery. 


clamp which tightened the external carotid 
is released and then the clamp on the 
common carotid is removed gradually. 
If the bleeding from the puncture wound 
on the superior thyroid is great, the ligation 
of this vessel is easy. 

This method for arterial encephalog- 
raphy is superior for the following reasons: 
(a) no injury to the common carotid; (b) 
the possibility of injection by a needle 
with a large caliber, (c) possibility of 
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Fic. 7. Case vy. Aneurysm. L’ombre injected through superficial temporal artery. Arteriogram shows traumatic 
aneurysm. 
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repeated punctures, two or three times, 
without much bleeding, (d) and of per- 
formance in patients with arteriosclerosis. 
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the size of the part to be injected. In 
arterial 
averages from 5 to 7 


encephalography the quantity 
c.c., but by means 


Fic. 8. Sarcoma of right heel. L’ombre injected through posterior tibial artery. Arteriogram shows artery dilated 
and newly proliferated at tumor. ATP, posterior tibial artery. T, sarcoma. 


In arteriography of the extremities, 
puncture of the following branches is made: 
on the superior or inferior ulnar collateral 
artery in the arm; on the external pudental 
artery in the thigh; on the lateral superior 
artery of the knee or the medial superior 
artery of the knee in the fossa poplitea. 

The incision method, as a rule, is per- 
formed with a local anesthesia and its 
results are definite. In this method, as in 
the percutaneous puncture, the peripheral 
portion of the extremity may be tightened 
by a tourniquet or compression by the 
finger to avoid flow of the contrast medium 
to unwanted parts. 

The emulsion is warmed to body tem- 
perature previous to injection but must 
not be heated. Before use, the ampule 
containing the L’ombre is rotated gently 
to mix the emulsion well. When shaken 
strongly, it must stand some time till all 
the small bubbles disappear. Therefore it 
is better not to shake. 

The quantity injected differs owing to 


of our improved method only 3 to 4 c.c. 
are needed. In the thigh, leg, upper arm 
and forearm 10 to 20 c.c. are necessary, 
and in limited ‘parts, such as the knee, the 
hand, the foot and the elbow, 5 to 10 
c.c. are used. As a rule, the index of the 
determination of the quantity injected is 
a sensation of swelling in the part injected 
by the L’ombre. 

It is important that the roentgen-ray 
exposure and injection of the emulsion be 
finished at the same time. 

The needle is 0.6 to 0.8 mm. in diameter, 
but when the trunk of the artery is punc- 
tured a finer needle must be used. When 
the branch of the trunk is punctured, a 
needle with a large caliber can be used. 

We always use a short and broad syringe, 
a Carrel hemostat and the Dechamps 
instrument which were improved and spe- 
cially constructed for us for arteriography. 
TECHNIC OF VISUALIZATION OF THE VEINS 


For examination of veins it is essential 
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to examine small areas, especially in 
visualizing the valves. The tourniquet Is 
placed and tightened distal to the valve 


Fic. 9. Case vu. Fracture of rib. L’ombre injected into 
median vein of forearm. B, basilic vein. C, cephalic 
vein. V, venous valve. 


which is to be examined. The blood in the 
proximal vein from the valve is ejected 
and the needle introduced into the vein 
immediately proximal to the tourniquet. 
Then the injection is begun. At the end 
of the injection the roentgenogram is 
made. In this case, the tourniquet Is 
tightened at the central part to avoid 
flow of the contrast medium to the 


unwanted part. To visualize the sub- 
clavian vein, 10 to 20 c.c. of the emulsion 
are needed. 
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REACTION: CLINICAL OBSERVATIONS 


In arterial encephalography with this 
substance no local irritating action on 
the vessels has been observed in 130 cases. 
Neither pulse rate nor blood pressure has 
been affected. In the majority of cases there 
are also no subjective symptoms but in 
some cases a slight paresthetic or swelling 
sensation in the hemisphere on the side 
of injection is felt. In a case of right 
cerebral tumor, a disturbance of sensation 
on the tip of the nose, angle of the mouth, 
left upper and lower extremity was 
observed. In another case a motor and 
sensory aphasia was observed; this symp- 
tom, however, entirely disappeared imme- 
diately after the injection, because it was 
caused by the interruption of the arterial 
circulation. Occasionally there is also a 
slight injection of the eye and a slight 
fever after operation, but these persist 
only two or three days. In the cases 
trepanated on the temporal portion where 
the Sylvian fossa is easily seen, twenty-four 
hours and two weeks after performance 
of arterial encephalography by L’ombre, 
no pathological changes on the meninges 
or the brain substance could be seen. 
Arterial encephalography and pneumo- 
ventriculography may be performed at 
the same time with safety. 

In arteriography of the extremity, a 
temporary chill or shivering is occasionally 
observed. There is no pain during the 
cou se of injection and even arterial en- 
cephalography is performed with a local 
anesthesia. 

In addition, as a reaction after intra- 
arterial injection of L’ombre, anaphy- 
lactic phenomena might be feared because 
L’ombre Pp and L’ombre E contain protein 
in the form of protalbinacid and the white 
of an egg. A series of experiments were 
carried out on guinea pigs. Three groups 
of animals were prepared for the experi- 
ments. In the first group 0.75 per cent 
solution of protalbinacid in physiological 
salt solution was injected; in the second 
group I per cent of it; in the third group 
L’ombre Pp was employed. One cubic 


} 
| 
} 
c- 
> 


Fic. 10. Case vit. Varicose vein of lower extremity. L’ombre injected into vein at dorsum of foot. 
Veinogram shows varicose veins in deep area. 
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centimeter of these solutions was injected 
subcutaneously; then, after twenty days, 
the animals were re-injected intravenously 
using the jugular vein, 1 to 2 c.c. being 
given gradually. The following results 
were obtained: In the first and second 
groups, the animals all died immediately 
after the re-injection with typical ana- 
phylactic symptoms. In the third group, 
no anaphylactic symptoms were observed 
after re-injection. The control animals 
injected with horse serum under similar 
conditions, all died immediately after the 
reinjection from anaphylactic shock. 

The protein in L’ombre p had evidently 
been so changed that it no longer was an 
anaphylactogen. The theoretical interpre- 
tation of these phenomena will be pub- 
lished later after further experimentation. 

It could be seen, therefore, that one need 
not fear anaphylactic phenomena after 
the re-injection of L’ombre p and L’ombre 
E. No signs of anaphylactic symptoms 
have been observed in any of our clinical 
cases, and, as is well known, artificial 
anaphylaxis is difficult to produce in the 
human. 

The elimination of iodine after intra- 
arterial injection of this emulsion is very 
slow; even after ten days the iodine reac- 
tion in the urine persists. Hence this 
intra-arterial injection of the fine emulsion 
might be used for nourishment and for 
iodine therapy. 

By means of this method the following 
subjects have been studied: arterial en- 
cephalography for the diagnosis of cerebral 
tumor; the changes of the course of arteries 
in fracture or dislocation; determination 
of amputation in instances of peripheral 
gangrene; examination as to the site and 
extent of the collateral circulation after 
amputation of an extremity; the vascular 
condition in the extremity in spontaneous 
gangrene, in tumor of the extremity and 
after resection of the knee; in studying 
venous valves and varices or aneurysms. 

The practical application of this method 
is illustrated by the following brief reports 
and plates. 
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Case 1. T. W., aged twenty-seven, male. 
Genuine epilepsy. Arterial encephalography 
was performed by means of this improved 
method, injecting 10 c.c. of L’ombre through 
the superior thyroid artery. Roentgenogram 
showed that all cerebral arteries were normal. 


(Fig. 2.) 


Case u. H. S., aged thirty-five, male. 
Diagnosis: tumor of the anterior lobe of the 
cerebrum on the right side. Arterial encephal- 
ography was performed by means of this 
improved method, 15 c.c. of L’ombre being 
injected through the superior thyroid artery, 
followed by stereoscopic roentgenograms 
(See Fig. 3) showing the following: 1, 
ascending part of the internal carotid artery. 
11, internal carotid artery in the carotid canal 
of the temporal bone. 111, internal carotid artery 
at the internal base of skull. a c, chorioid 
artery. s, middle cerebral artery, in abnormal 
course, displaced downward and backward 
at the Sylvian fossa. This showed that the 
tumor was situated in and coursed deeply 
into the anterior lobe of the cerebrum. a4, 
anterior cerebral artery, in normal course. This 
showed that the tumor was not situated in 
and did not involve’ the opposite side of the 
hemisphere over the horizontal fissure of the 
cerebrum. A 0, ophthalmic artery. v, lateral 
ventricle depressed downward by the tumor. 
In a part of the ventricle is seen a small amount 
of gas which was infused into the ventricle 
for the purpose of pneumoventriculography by 
puncture of the lateral ventricle on the pre- 
ceding day. T, tumor. (Figs. 3 and 4.) 


Case ut. H. D., aged thirteen, 
Diagnosis: fracture of humerus. On admission 
to the hospital one week after injury, it was 
noted that the left upper extremity showed 
marked swelling, colored violet-black, with 
an ulcer and marked decrease to pain sensation 
in the arm and forearm. After admission he 
developed extensive ulceration. The brachial 
artery was exposed near the axilla. L’ombre, 
8 c.c., was injected into upper ulnar collateral 
artery after temporary tightening of the trunk 
by a clamp. Roentgen-ray examination showed 
that the radial and brachial arteries were 
amputated at the elbow. Arterial nets newly 
proliferated could be seen at the under border 
of the elbow, but no arteries to the periphery. 
Owing to this interpretation amputation was 
advised. aB, brachial artery. A, amputation of 
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the artery. C 1, common interosseous artery. 
G, new proliferated arterial nets. (Fig. 5.) 


Case iv. T. LIL, aged forty-six, male. 
Diagnosis: Buerger’s disease. One year pre- 
vious periarterial sympathectomy on_ the 
right femoral artery was performed. For 
about three months after the operation the 
pain disappeared. Lately the pain had increased 
in the leg. On admission to the hospital, it 
was found that the right leg was very cool 
and showed gangrene of the hallux. In the 
popliteal fossa we could not feel pulsation. The 
femoral artery was exposed. Injection of 20 
c.c. of L’ombre through the external pudendal 
artery. The roentgenogram showed that the 
popliteal artery was completely obliterated 
and only small arteries ran into the leg. There- 
fore the thigh was amputated. Anatomical 
examination of amputated leg showed the 
following: The popliteal artery was obliterated 
at its upper part, directly above the highest 
artery of knee and muscular rami anastomoses 
to the leg. The branches of the popliteal artery 
were all obliterated. But the anterior and 
posterior tibial arteries were not obliterated. 
A G S, arteria genu suprema. 0, obliteration 
of the popliteal artery. (Fig. 6.) 


Case v. T. K., aged thirty-three, male. 
Diagnosis: aneurysm. The patient was beaten 
by a fist over his right temporal region. After 
three weeks he found a small tumor at that 
point; it was painful. The superficial temporal 
artery of the right side was exposed and 5 c.c. 
of L’ombre were injected. Arteriogram showed 
the tumor was a traumatic aneurysm (A in 
Fig. 7). (Fig. 7.) 

Case vi. T. M., aged sixty-three, female. 
Diagnosis: sarcoma of the right heel. The 
posterior tibial artery was exposed and 10 c.c. 
of L’ombre were injected. Arteriogram showed 
that the artery was dilated and newly pro- 
liferated at the tumor. A T P, posterior tibial 
artery. T, sarcoma. (Fig. 8.) 
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Case vu. S. M., aged thirty-seven, male. 
Diagnosis: fracture of rib. Ten cubic centi- 
meters of L’ombre were injected into the median 
vein of forearm. B, basilic vein. c, cephalic 
vein. v, venous valve. (Fig. 9.) 


Case vil. M. K., aged twenty-five, male. 
Diagnosis: varicose vein of the lower extremity. 
Ten cubic centimeters of L’ombre were injected 
into the vein at the dorsum of the foot. In 
the veinogram the varicose veins in the deep 
area were seen. (Fig. 10.) 


SUMMARY 


Arteriography, which has not been 
generally used in practice because of 
troublesome reactions, is performed with 
perfect safety by means of the injection 
of a fine emulsion of iodized oil described 
herein. This method is valuable in the 
diagnosis of various circulatory conditions. 
It has been used to observe the course of 
arteries in fracture and dislocation; to 
determine the amputation line; to note 
the site and extent of the collateral circula- 
tion after amputation of an extremity; the 
vascular condition in the extremity in 
spontaneous gangrene, in tumors of the 
extremity and after their resection; in 
arterial encephalography; also in local 
blood vessel conditions, as aneurysm, 
varices and venous valve defects, etc. 

This new contrast medium has given 
clear, satisfactory roentgenologic plates. 
It has also been used in pyelography, 
myelography and visualization of fistulae 
and articular cavities. For pyelography 
it is especially valuable because of the low 
viscosity, the absence of irritation of the 
mucous membranes, and the strong radio- 
activity, which insures very clear shadows. 
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ASCULAR tumors of the intestinal 

tract are rare. They may cause 

obscure bleeding from the bowel, 
symptoms of acute inflammatory condi- 
tions, or intestinal obstruction. A case is 
reported because of the multiplicity and 
wide distribution of the lesions. 

According to Kornmann! the heman- 
giomas constitute 7 per cent of all benign 
tumors, occurring most frequently in the 
skin. They are less common in the deeper 
tissues, where they involve mucous mem- 
branes chiefly. They have been observed 
in all parts of the digestive tract, from the 
lips to the anus. 

In 1924, Brown? studied 19 cases col- 
lected from the literature and one which 
he reported. He recognized 4 types of 
tumors: (a) multiple tumors of the vascular 
arcades, which appear as reddish nodules 
situated in the submucosa and are con- 
nected with either the arteries or veins 
in the vicinity. These may be nevi or 
cavernous hemangiomata; (b) the sub- 
mucous tumor which grows toward the 
lumen of the bowel and may ulcerate the 
overlying mucosa by pressure and trauma; 
(c) the submucosal tumor which may 
grow to such a size that it either obstructs 
the lumen of the bowel or causes a change 
in normal peristalsis producing intussus- 
ception; (d) the diffuse, ring-like tumor 
which begins in the submucosa, involves 
the muscularis, and constricts the lumen of 
the gut, producing intestinal obstruction. 

The following data are based on 24 
cases collected from the literature and the 
case described by the authors. Vascular 
tumors of the stomach were purposely 
omitted. Of the 25 cases 12 were in males 
and 13 in females. The ages of the patients 
varied from two months to seventy-nine 
years. There were multiple hemangiomas 
in II instances, and in 14 the tumor was 
single. In 18 of these patients there were 
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symptoms referable to the vascular lesions. 
Hemorrhage was the commonest finding, 
occurring In 9 cases. The hemorrhages were 
mostly small or intermittent, although in 1 
case reported by Laboulbene* the patient 
died from a single massive hemorrhage 
from an ulcerated hemangioma in the 
duodenum. Four patients had symptoms 
of acute intestinal obstruction; 3 of chronic 
obstruction. In this group Paci‘ described 
a striking case in a woman in whom a large 
cavernous angioma was torn loose in the 
bowel during violent purging, and evacu- 
ated spontaneously with a large amount of 
blood. In cases reported by Shillito® and 
Landois® the findings simulated acute 
appendicitis and at operation cavernous 
hemangiomas were found in the ileum a 
few inches from the ileocecal valve. Nicoll’ 
found a double intussusception at the site 
of a cavernous angioma. 

In the 25 cases the tumors were dis- 
tributed in the bowel as follows: duodenum, 
2; small intestine, 15; colon, 1; rectum, 4; 
entire bowel, 2; not stated, 1 

Tuflier’ reported a case in which the 
patient died from hemorrhage from two 


hemangiomas of the sigmoid after a 
similar lesion in the rectum has been 


successfully cauterized. Judd and Rankin® 


described a hemangioma which they re- 
moved from the Fe after it had 
been located in roentgenograms. Roede- 


lius' described a case of multiple cavernous 
hemangiomata of the jejunum in which 
he considered the tumors to be true 
neoplasms. Winternitz and Boggs" re- 
viewed a case with multiple tumors 
involving the entire bowel in which many 
of the lesions had undergone malignant 
degeneration. 

Most cases of this type with vascular 
tumors of the bowel can be cured by sur- 
gery. The difficulties encountered are few 
but important. First, the diagnosis of these 


* Submitted for publication July 7, 1930. 
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cases before operation is rare. Second, 
many of these patients develop intestinal 
obstruction or have massive hemorrhage, 
and die in shock. Third, a few rare cases 
have multiple tumors involving too great 
an extent of bowel to permit resection. 


CASE REPORT 
History: Mrs. C. S. (No. 69212) an American 


housewife, of German parentage, aged thirty, 
came to the hospital in November, 1925 with 
the complaints of anemia; tarry stools; and 
burning pain in the pit of the stomach, asso- 
ciated with belching of gas, but unrelated to 
meals, and not relieved by food. She had noted 
tarry stools frequently for ten years, and 
during periods of constipation bright red blood 
was often passed in moderate quantities. She 
also complained of marked weakness, frequent 
headaches and attacks of dizziness. For years 
she had had a Jarge number of blood tumors on 
her skin. New ones appeared at intervals. One 
had been ruptured accidentally, bled profusely, 
and healed with marked scar formation. 

On several occasions previously she had been 
treated by blood transfusions. Following an 
attack of influenza in 1919 she had copious 
hemorrhages from the uterus which were cured 
by curettement. Hematuria had been noted on 
several occasions. She had had no infectious 
diseases except influenza. She remembered 
having been treated for anemia in childhood. 
There had been one normal pregnancy eight 
years before. Her parents and several brothers 
and sisters were normal and healthy. No other 
members of her family had any similar blood 
tumors. 

Physical Examination: The patient was 
moderately underweight and very pale. The 
skin had a translucent appearance, with con- 
siderable pigmentation below the eyes. Scat- 
tered over the entire body, but chiefly on the 
back, buttocks, and legs, were a large number 
of vascular tumors, ranging in size from a pin- 
head to 114 cm. in diameter. These were reddish 
or purplish-red in color. Some were entirely 
within the skin, others elevated, thin-walled 
blood sacs containing liquid blood and throm- 
botic masses, occasionally partially calcified. 
A few were pedunculated. They could be par- 
tially emptied by pressure. On the right leg 
just above the external malleolus there was a 
large stellate scar in a bluish discoloration 
where one of these tumors had been ruptured 
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by a blow. There were more than twenty of 


these tumors which exceeded 14 cm. in diameter. 
Three large ones were on the sole of the right 
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Hemangiomata of liver and single lesion in 
jejunum. 


ric. 


foot. The mucous membranes were very 
pale. Two crowned teeth showed no pathology. 
The tongue was coated and along the left 
lateral margin was a cavernous hemangioma 
surrounded by dilated vessels. The tonsils were 
enlarged. There was no lymphadenitis. The 
isthmus of the thyroid gland was palpable. 
The lungs were normal. The heart was not 
enlarged, relative cardiac dullness 9 X 2 cm.; 
rhythm regular, soft systolic murmur in the 
pulmonic area. Blood pressure, 13%,. The 
arteries were not thickened. The spleen was 
palpable on deep inspiration, but not tender. 
The uterus was retroverted. There were several 
external hemorrhoidal tags. 

Serial x-rays of stomach showed normal 
findings. Fluoroscopic examination of the stom- 
ach showed hyperperistalsis. Barium enema 
showed the colon to be redundant and incom- 
petency of the ileocecal valve. Rectosigmoido- 
scopic examination was negative except for a 
mild, generalized inflammation of the mucosa. 
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had spent a great deal of time in hospitals 
being treated with blood transfusions and 
various types of diets. At this admission the 


Laboratory Examinations: Red blood cor- 
puscles, 2,540,000; hemoglobin, 42 per cent; 


moderate anisocytosis, poikilocytosis, reticulo- 


cytes 1 per cent. Fragility of R.B.c., initial 
hemolysis 0.48 per cent, complete hemolysis 
0.28 per cent, w.B.c. 6200. Differential, normal. 
Van den Bergh test, direct 0; indirect, low 
normal. Urinalysis: alkaline, specific gravity, 
1.022. Albumin +, phosphates ++ leuco- 
cytes +, stools: mucus + to ++++, guaiac 
+ to ++++. 

Course and Treatment: A diagnosis of duo- 
denal ulcer was made and after blood transfu- 
sion, the patient was placed on a modified 
Sippy diet. She returned three months later 
and reported intermittent bleeding from the 
bowel which was greatly increased by consti- 
pation. At this time the patient was still very 
weak. She was seen at the hospital clinic at 
infrequent visits for two years. In September, 
1927 she entered the hospital very weak and 
anemic. R.B.C. were 2,200,000, hemoglobin 50 
per cent and all the stools contained large 
amounts of blood. The bleeding time was nor- 
mal; coagulation time was twenty-six and one- 
half minutes (Howell tube) and platelets were 
210,000. The patient had had no abdominal 
pain for more than a year. After a review of the 
case a diagnosis of multiple hemangiomata of 
the intestine was made and an exploratory 
Operation was advised. She returned in Febru- 
ary, 1928 and consented to operation. Mean- 
while she had been bleeding continually and 


Fic. 2. Mrs. C. S. Section through cavernous angioma excised from liver. a. Normal liver tissue. B. Liver capsule. 
c. Fibrous capsule of tumor. p. Blood-filled cavernous sinus. E. Invaginating portion of tumor capsule. 


blood counts were the same as they were four 
months previously. The patient was given 
repeated blood transfusions as rapidly as possi- 
ble, calcium lactate by mouth and parathyroid 
extract (parathormone) subcutaneously. The 
blood calcium was within normal limits and 
showed no increase after treatment. With the 
R.B.C. 4,050,000 and hemoglobin 62 per cent, 
operation was performed under ethylene anes- 
thesia. An upper left rectus incision was made. 
When the abdomen was opened the liver 
border was seen with a large group of mulberry- 
like tumors from 1 to 3 cm. in diameter. The 
gall bladder was normal in appearance and 
could be emptied readily, although some of the 
tumors were adherent to its wall. The surface 
of the liver in the region of the gall bladder was 
thickly studded with large, protruding, thin- 
walled blood sacs which could be partially 
emptied by pressure. These showed evidences 
of thrombosis and calcification. The larger 
portion of the inferior surface of the right lobe 
of the liver was covered with masses of thin- 
walled sinuses filled with blood and surrounded 
by dilated blood vessels, some as large as 3 mm. 
in diameter. There were several cavernous 


hemangiomas on the left lobe of the liver. The 
spleen was hard, three times normal size and 
the capsule entirely covered by dilated blood 
vessels. In the anterior wall of the stomach 
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there was a dark discoloration just below the 
peritoneum. This proved to be a tumor mass | 
cm. in diameter, which felt hard, but could be 
partly emptied by pressure. There was a 
similar tumor in the posterior wall of the duo- 
denum. Eight widely separated single tumors 
were demonstrated in the jejunum, varying in 
size from 2 mm. to 14 cm. in diameter. Some 
were deep within the wall of the bowel, others 
appeared as firm, elevated, circular or oval 
plaques just below the peritoneum, and a few 
were pedunculated into the lumen of the bowel. 
At the site of one tumor, beginning intussus- 
ception was encountered, and readily reduced. 
There were a smaller number of tumors in the 
ileum. The largest one encountered, a short 
distance from the ileocecal valve, half filled the 
lumen of the bowel. No tumors were seen in 
the large bowel. The kidneys, appendix, tubes 
and ovaries were normal. Near the junction of 
the right tube, on the surface of the uterus, a 
small nodule was seen but this proved to be 
calcified and bore no resemblance to the 
vascular growths. One of the cavernous tumors 
on the border of the liver was excised. Sections 
showed a tumor mass composed of large, 
dilated blood spaces filled with red blood cells 
and lined by a single layer of epithelium. The 
walls were thin and fibrous. The adjacent liver 
tissue was normal. 

The patient was discharged on the twelfth 
day after operation and was not seen at the 
hospital again. She died four months later of 
hemorrhage from the bowel. An autopsy could 
not be obtained. 


COMMENT 


Despite the widespread distribution of 
the vascular lesions in this case, there was 
no evidence to suggest that they were 
malignant. The four types described by 
Brown were all demonstrated in this 
patient. Interruption of normal peristalsis 
was clearly shown and intussusception 
encountered at operation. It seems proba- 
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ble that there were one or more lesions 
of the bladder mucosa similar to those in 
the bowel, because of the history of hema- 
turia. Surgical relief in this case was im- 
possible because of the large number and 
wide distribution of the tumors and the 
inability to tell from which ones the bleed- 
ing occurred. 


SUMMARY 


1. Although hemangiomas constitute a 
comparatively large percentage of benign 
tumors, they are not common in the bowel. 

2. In cases of obscure hemorrhage 
from the bowel hemangiomata should be 
considered. 

3. There are apparently four different 
types of these tumors, depending on the 
structures they involve and manner in 
which they develop. 

4. Hemangiomas of the intestine are 
of importance because they may cause 
obscure bleeding from the bowel, symptoms 
of acute intra-abdominal inflammation 
or intestinal obstruction, acute or chronic. 

5. Surgical cure is usually possible in 
cases with hemangioma of the gastro- 
intestinal tract. 
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HE problem of utilizing the rectum 

as a urinary reservoir has been before 

the medical profession for more than 
three-quarters of a century, or since 
Simon,! in 1851, first attempted to anas- 
tomose the ureters into the rectum in a 
male patient suffering from exstrophy 
of the bladder. 

The indications for such a radical and 
dangerous procedure fall in general under 
two headings: (1) our object is to avoid 
urinary incontinence to the skin surface 
with the discomfort, inconvenience, and 
social ostracism which this condition often 
inflicts; and (2) when for extensive malig- 
nant disease it is desirable to remove the 
bladder or urethra, or to apply unusually 
radical radium treatment. 

In cases of the former class we may 
desire to implant only one ureter into the 
bowel. This may be indicated when we 
have to deal with an ectopic ureter, a 
ureteral injury of a nature that does not 
invite an attempt at local repair, or an 
injury so high in the ureter that the renal 
end cannot be implanted into the bladder. 
In each of these conditions our choice 
lies between excising the kidney, tying 
off and dropping the ureter, or diverting 
the renal end to the other ureter. We may 
find a colon implant the most feasible 
method of dealing with a ureteral fistula 
which drains to the genital tract or skin 
surface, although, whenever possible, the 
ureterovesical anastomosis is preferable. 

Probably the most common indication 
for the implantation of both ureters into 
the bowel has been found in the distressing 
congenital exstrophy of the bladder; but 
with improved technic it is likely that the 
field of the operation will be greatly 
extended to aid in the attack on advanced 
cancer of the lower urinary tract and on 


*From the Gynecological Clinic, Johns Hopkins Hospital. 
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cancer of the genitalia threatening the 
urinary function. 

While much of the effort directed 
toward the solution of the problem of 
making the rectum serve as a common 
cloaca for feces and urine has developed 
as emergency surgery, in the attempt to 
take care of ureteral injuries, by far the 
most satisfactory progress has followed 
the deliberate effort to make life worth 
while for the unfortunate victim of vesical 
exstrophy. After many years of futile 
surgical effort to invaginate the exstrophied 
bladder in situ, (a procedure doomed to 
failure because of the lack of any sort of 
sphincter control, even after the bladder 
has been replaced below the skin surface) 
the problem was first successfully solved 
by Maydl,? who transplanted the trigonal 
area of the exstrophied bladder, together 
with the ureters, into the anterior wall 
of the rectum. 

Moynihan’ improved on Maydl’s meth- 
od by keeping the operation an extra- 
peritoneal one, but this extraperitoneal 
method can be used only in the male. 

In rapid succession reports now came 
from men working independently, in widely 
separated parts of the world, on a new 
extraperitoneal method of implanting each 
ureter separately into the side of the 
rectum, and at the same time preserving a 
button of the ureterovesical portion of 
the bladder, with the idea that this would 
retain the valve-like action of the lower 
ureter after its transplantation. 

We have found this operation unsatis- 
factory in the female because of the 
difficulties of freeing the lateral vaginal 
attachments and bringing the rectum 
and ureter together without torsion of 
the ureter. 

This operation is usually designated in 
Submitted for publication July 21, 1930. 
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the literature as Peters’ method. But 
although George A. Peters,‘ of Toronto, 
published this method first in the Canadian 
Lancet, in 1899, and later in the British 
Medical Journal, June 22, 1901, Bergen- 
hem,° of Sweden, had antedated him by 
about five years, and Pozza, of Italy,® had 
already reported a case before Peters’ first 
publication. Moreover, Franklin Martin,’ 
of Chicago, Capello, of Rome, and Len- 
don,’ of Adelaide, Australia, had also 
preceded Peters in doing the operation, 
but had not reported until after Peters’ 
first paper on the subject. 

With this rapid development of methods 
offering sufficient promise of safety and 
success to warrant the deliberate adoption 
of one or other in a malady such as 
exstrophy of the bladder, it is not sur- 
prising that they should be finding wider 
application. 

However, in spite of the progress made 
up to twenty years ago, diversion of the 
ureters into the rectum was still regarded 
as one of great danger and not to be 


employed under any but extreme circum- 
stances. The gravity of the situation is 
best summarized by statistics gathered 


at about that time. In Zesas’” collected 
series of 97 patients operated on by the 
Maydl method there were reported as 
many as 26 deaths (or 27 per cent) follow- 
ing operation. 

In Stevens’! series of 33 cases (26 
collected by J. J. Buchanan’? and 7 new 
cases added by Stevens,* done by the 
Bergenhem or Peters’ method, there was 
an operation mortality of 15 per cent. The 
postoperative results were about the same 
in the Maydl and Bergenhem operation, 
namely, about 65 per cent of the patients 
were reported as living after one year, and 
25 per cent as having outlived a five-year 
period. 

Carl Steinke" carefully summarized the 
operations on the human reported up to 
1909 and found a mortality of over 50 per 
cent. Without doubt, if it had been 
possible to add the records of many 

* Surg. Gynec, Obst., 8: 146, 1900. 
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unpublished cases up to that time, the 
showing would certainly have been still 
more disheartening. 

The recognized dangers in these methods 
were (a) peritonitis from faulty technic in 
the intraperitoneal operations; (b) local- 
ized abscess formation in either the intra- 
peritoneal or extraperitoneal operation, 
or (c) compressions and twists of the 
implanted ureter resulting in stasis, in- 
fection, and prompt or gradual destruction 
of the kidney. 

But thanks to the experimental work 
inaugurated by Robert C. Coffey of Port- 
land, the past twenty years may be con- 
sidered as marking an entirely new epoch 
in uretero-intestinal anastomosis. In doing 
research work on the pancreas Coffey had 
found it necessary in certain experiments 
to transfer the delivery end of the common 
bile-duct to a location lower down in the 
intestine. Transplantation was done by 
the direct method which had been in use 
up to that time; and, two weeks or more 
later, on opening his dogs for the pan- 
creatic work he found in every instance 
that the bile-duct was enormously dilated. 
This led to studies, on the living dog, of 
the mechanism of entrance of the normal 
duct and the discovery that, after pene- 
trating the muscle walls of the bowel, 
the duct runs for some distance under the 
loose mucous membrane before it emerges 
into the lumen of the bowel. Following 
this lead, Coffey then operated upon a 
series of 6 dogs, employing his newly 
discovered, indirect, submucous transplan- 
tation method, and was rewarded by 
finding that in none of these did subsequent 
dilatation develop. These investigations 
and experiments he at once carried over 
to the dog’s ureter. 

In his last paper! in which his valuable 
contributions of the past twenty years 
are reviewed and summarized, Coffey 
presents his perfected technic for using 
the indwelling ureteral tube or catheter 
to insure good renal drainage for the first 
few days after operation, or until enough 
time has elapsed for the operation edema 
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and swelling of the anastomotic area to 
subside. This precaution, Coffey hopes, 
will to a large extent eliminate the risks of 
implanting both ureters at one operation 
instead of one at a time, as has been the 
general practice. 

At the time Coffey’s last paper appeared 
we were fortunate in having a patient 
in the Johns Hopkins Hospital suitable for 


uretero-bowel anastomosis. The case is 
briefly as follows; 


Historv: J. H. H. U-no., 21,698. Negress, 
aged thirty-three years, para 8, complaining 
of complete urinary incontinence of three 
years’ duration following her last delivery by 
a colored midwife. Family history, non-con- 
tributory. Personal history: a point of interest, 
which later proved to be of considerable 
importance, was the history of a lower abdomi- 
nal operation nine years before, presumably 
for salpingitis. Physical examination, essen- 
tially negative except for the urinary condition. 
Examination in the knee-chest posture showed 
complete absence of the urethra. At a point 
I to 2 cm. above the former site of the internal 
sphincter was a vesicovaginal fistula about 
13 mm. in diameter. The bladder mucosa, 
including the trigonum and ureteral orifices, 
appeared quite normal. A _ specimen and 
culture taken from each kidney were negative. 
A one-hour phenolphthalein test was made, 1 
c.c. of the dye being injected intravenously; 
the left kidney secreted 450 c.c. and 30 per 
cent of the dye, and the right kidney secreted 
200 c.c. and less than 10 per cent of the dye. 

Preparation of Patient: She received the 
usual ward diet with breakfast omitted the 
morning of operation. Sodium acid phosphate 
was given to acidify the urine. Fluids were 
forced to 3000 c.c. daily. An ordinary soapsuds 
enema was given the night before and on the 
morning of operation. 

Operation: Nov. 24, 1928. Under ether 
anesthesia the abdomen was explored through 
a suprapubic incision extending 4 cm. above 
and exsecting the umbilicus. The omentum 
was widely and densely adherent to the region 
of the former wound. The gall bladder and 
stomach appeared to be normal. The appendix 
was absent. The uterus was of normal size 
and consistence. A loop of small bowel densely 
adherent to the fundus was cut free and the 
edges of the raw area were approximated with 
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fine catgut sutures. The ovaries were slightly 
cystic and buried in dense adhesions behind 
each broad ligament. The sigmoid was densely 
adherent to the left pelvic brim and to the 
left ovarian region. These adhesions were 
freed, giving the sigmoid about normal mobil- 
ity. A rubber-covered stomach clamp was 
applied to the sigmoid well above the pelvic 
brim and the patient was then pulled to the 
lower end of the table and placed in the 
lithotomy position. A long rectal speculum 
was inserted into the rectum by an assistant 
and, guided by the operator’s hand in the 
abdomen, was pushed well above the pelvic 
brim. A rectal tube attached to an irrigator 
was introduced through the speculum into 
the bowel and a strong stream of water was 
played on the bowel walls as the speculum 
and tube were slowly withdrawn to within 1 
in. of the anus. At this point irrigation was 
discontinued, the speculum was reinserted to 
occupy its former position in the sigmoid, and 
the sigmoid and rectum were carefully packed 
with a 5-yd. roll of gauze as the speculum was 
slowly withdrawn. A search was then started 
for the left ureter. This proved to be the most 
difficult step in the operation. The old pelvic 
inflammation had caused an enormous thick- 
ening of the peritoneum itself, and behind it 
was thickened infiltrated subperitoneal fat 
and dense fibrous tissue. 

The ureter was finally located quite far 
lateral to its usual position and coursing around 
near the pelvic brim almost to the point of its 
entrance under the uterine vessels. It was 
freed from its retroperitoneal bed, doubly 
clamped and cut, its lower end being tied with 
No. 2 plain catgut and dropped. The right 
ureter was found in its usual position. It was 
traced down to its dip under the uterine vessels 
where it was clamped and cut, and the distal 
end tied and dropped. The sigmoid was then 
drawn up and suitable sites found for anasto- 
mosis, great care being taken to choose points 
high enough on the sigmoid to prevent tension 
on the implanted ureters when the bowel 
prolapsed back to its normal position. The 
bowel incisions were made on the anterior 
lateral surface at points best suited to receive 
the separate ureters. The seromuscular coats 
were slit for a distance of about 3 cm., exposing 
the submucosa. As often happens in these 
operations on the human, the walls of the 
sigmoid were found to be quite thin, making 
it somewhat difficult to push back the muscular 
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coats bluntly off the submucosa. Each ureter 
was split on its anterior surface for a distance 
of 15 mm. A No. 9 whistle tip x-ray catheter 
snugly fitted with a small rubber sleeve about 
15 mm. long, and set about 12 cm. behind the 
tip, was introduced into the ureter. Two 
interrupted No. 00 catgut sutures brought the 
split flaps of the ureter up over the rubber 
sleeve and were tied lightly. Then just above 
the sleeve two No. 2 chromic catgut ligatures 
were tied tightly around the ureter in order to 
cause future sloughing and release of the 
catheter. 

A small stab wound just large enough to 
admit the prepared ureter was now made in the 
lower angle of each bowel incision. Through 
this opening in the mucosa a straight Halsted 
clamp drew out a tiny cone of the gauze lying 
within the bowel, and the butt-end of each 
catheter was attached to the gauze by means 
of a strong linen thread on a small staphylor- 
rhaphy needle. The butt-end of the catheter 
in the right ureter was first cut off obliquely in 
order to leave a beveled end for identification 
during convalescence. The gauze was then 
slowly withdrawn, the lower end of the cathe- 
ters being brought out through the anus and 
the ureters being drawn into place without 
causing any undue tension. The ureters were 
anchored in the lower angle of the bowel inci- 
sion by means of two No. 00 interrupted 
chromic catgut sutures, the operator picking up 
the serosa and muscle on one side and then 
taking a good bite of the ureteral wall, being 
careful not to penetrate the ureteral lumen, and 
coming out through muscle and serosa on the 
other side. Three No. 2 plain catgut sutures 
were then made to enfold the muscle and serosa 
over the ureters above the stab wound. To 
protect the right ureter at the site of the 
anastomosis the bowel was attached to the 
parietal peritoneum at the pelvic brim. Peri- 
toneal flaps covered the left anastomosis. The 
peritoneum on either side of the pelvis was 
approximated over the former bed of the ure- 
ters. Three cigarette drains were placed in 
Douglas’ cul-de-sac, and were separated from 
contact with the abdominal contents by a 
rubber protective dam. A rectal tube was 
placed in the lower bowel beside the catheters 
to combat distension. The catheters were 
covered with sterile gauze until the patient 
was returned to bed, and were then placed in 
a sterile urinal. 

Comment: The completed operation took 
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three hours. Twenty minutes were spent in 
making the incision, exploring the abdomen 
and preparing the pelvic field. Another twenty 
minutes were consumed in irrigating and pack- 
ing the lower bowel. Sixty minutes were wasted 
in locating the left ureter which had been so 
badly misplaced by the former pelvic inflam- 
matory disease. In another case with a history 
or physical findings suggesting a former pelvic 
inflammatory disease, or with a history of a 
former pelvic operation, we would place cathe- 
ters in both ureters before anesthesia in order 
to facilitate their rapid localization. 
Postoperative Course: The patient returned 
to the ward in excellent condition considering 
the length of the operation. There was some 
nausea but no shock, vomiting or ileus. The 
urine came from the catheters at a normal rate. 
The day after operation long sterile rubber 
tubes were attached to the catheters and were 
led out over the end of the bed where they 
dripped into sterile bottles. This proved to 
be quite an improvement in the comfort of the 
patient and in determining at a glance the rate 
of flow from each kidney. The tubes were 
sterilized each day and the catheters irrigated 
with silver nitrate solution 1 to 5000. Sub- 
cutaneous salt solution (1500 c.c.) was given 
the first twenty-four hours, and water as 
desired. Liquid diet without milk was started 
on the third day. On the fourth day, the left 
kidney catheter stopped draining and there 
was nausea, and pain in the left flank. 
Ordinary sterile ureteral catheter stylets 
were passed, encountering considerable salty 
deposit in the upper ends of the catheters. 
This procedure was followed by a free flow of 
urine and all symptoms subsided. The silver 
nitrate irrigation of the catheters was replaced 
by 2 per cent boric acid solution and sodium 
acid phosphate was given by mouth to return 
the urine to an acid reaction. The stylets were 
passed on the fourth and fifth days and after 
this there was no more blocking. In passing the 
stylets we were embarrassed by the fact that 
the excess length of the catheters had been 
cut off in the operating room, and we had to be 
guided solely by the sense of resistance and 
by the flow of urine in deciding when the 
comparatively sharp stylet had passed to the 
end of the catheter. (Coffey recommends 
the use of a stylet with a small braised bulb 
on its tip, thus obviating the dangers of the 
pointed end.) On the evening of the eighth day, 
following a mild cathartic, 180 c.c. of oil were 
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given as a retention enema. The evening of the 
ninth day both catheters were freed during a 
bowel movement, the ureters having sloughed 
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the right and left having been present before 
our surgical interference. 


The wound, except the sinus, created by the 
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Fic. 1. Chart of Case 1. 


at the constricting ligature above the rubber 
cuffs. During the next six days there were 4 
to 8 fluid stools daily and the patient com- 
plained of anal irritation. This rapidly cleared 
up and by the sixteenth day the patient was 
averaging 3 to 4 fluid stools a day and about 1 
during the night without discomfort. Several 
phenolphthalein tests were made while the 
catheters remained in position. One c.c. of 
the dye was injected intravenously and bilateral 
collections were made for one hour. The results 
were as follows: 

Right Kidney, 

Per Cent 


Left Kidney, 
Per Cent 


Time after Operation, 
Hours 
24 
96 
112 
(part of speci- 
men lost) 


From these results we feel there was no 
impairment in the kidney function due to the 
operation, the discrepancy in function between 


drains, healed per primam. There was a good 
deal of watery brownish discharge after the 
third day associated with a colon odor. Methy- 
lene blue was given by mouth without recovery 
of any of the blue dye on the dressings, and 
we concluded that the discharge was due purely 
to localized infection. Two of the suprapubic 
drains were removed on the eighth day and the 
remainder on the ninth, followed by a rapid 
granulation of the sinus. The patient was 
discharged twenty-five days after operation. 
She was then without any annoying symptoms 
and was so pleased with the results that she 
announced plans of a speedy marriage. The 
temperature chart shows a maximum of 100°F. 
after the extrusion of the catheters. Repeated 
examination revealed no tenderness in the 
kidney regions, and there was nothing to 
indicate renal infection except the slightly 
elevated temperature for the first thirteen days, 
which undoubtedly was partially due to the 
suprapubic drainage. (See Fig. 1.) 
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While the use of the indwelling catheter 
was advocated by Franklin Martin” in his 
early experiments on dogs, and was 
adopted by Peters in some of his later 
operations on the human, it has remained 
for Coffey to perfect a comparatively 
simple technic which insures the retention 
of the catheter in the ureter and its 
expulsion at about the time the tissues 
in the anastomotic area should be ready 
for free drainage from the ureter into the 
bowel. 

Although Coffey and most of the experi- 
menters and clinicians who have written on 
uretero-bowel anastomosis believe that 
we now have a technic that will prevent 
kidney infection, we are not at all sanguine 
that such perfection can be obtained. 
With this latest Coffey method, certainly 
the best that has yet been devised, we 
have the sloughing of the lower end of the 
ureter within the bowel lumen, charac- 
terized by its rich flora of pyogenic or- 
ganisms, and the end of the large catheter 
acting as a foreign body within the ureteral 
lumen. It would seem that the only 
sequel to such conditions must be an 
ascending infection, either by the urinary 
channel, or by way of the blood vessels 
and lymphatics of the ureter. Our ureteral 
stricture work has shown that the kidney 
is capable of spontaneous recovery, even 
from long continued infection, if it be 
given perfect drainage, and it is probable 
that the best we can do is to so perfect our 
operative technic that, when the catheters 
are out and the tissues of the anastomotic 
area have returned to normal, the kidneys 
will have sufficiently good drainage to 
enable them to throw off the infection. 
We know from experience that with 
reasonably good drainage the kidneys may 
tolerate a low grade pyelitis for many 
years without giving rise to serious sub- 
jective symptoms. 

McKenna" reports a series of experi- 
ments on dogs in which he did uretero- 
intestinal anastomosis by the Coffey tube 
method, transplanting only one side in 
order to make late control studies. These 
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dogs were anesthetized at periods varying 
from one to two years later and catheters 
were passed to each kidney for study of the 
two separate urines from the microscopic, 
bacteriologic, and functional viewpoints. 
These studies showed the urines to be 
negative microscopically and to culture, 
and the functional value was equal or only 
slightly reduced on the operated side. In 
dogs 6 and 7, in which autopsies are 
reported, the kidney on the operated side 
showed scarring and thickening of the 
capsule. In dog 10, on which a ureterovesi- 
cal anastomosis had been performed by 
the same method, there was marked 
hydroureter and hydronephrosis and a 
colon bacillus infection on the operation 
side, due to a constriction of the ureter at 
the anastomotic area. McKenna’s results 
are remarkably good, but they tend to bear 
out our contention that there is a prelimi- 
nary injury to the kidney and that the ulti- 
mate result depends largely on the degree 
of the drainage obtained. 

In another case we would not use the 
x-ray catheter, for the bismuth catheter 
of a given size does not have as large a 
lumen as the plain catheter of the same 
size; moreover, the retained bismuth cathe- 
ter undergoes more rapid abrasion than the 
retained plain catheter, thus favoring the 
deposit of urinary salts. Coffey recom- 
mends the use of No. 12 catheters, but 
we would prefer a No. g or 10 in the adult 
ureter, fearing that the No. 12 is large 
enough to cause a certain degree of 
ischemia in the ureteral walls. 

Although it has been the custom to 
transplant but one ureter at a time, it so 
happened that the three operations in 
which the Coffey method was used, before 
the one already described as done by his 
improved tube method, were all performed 
upon patients who presented emergency} 
conditions which made it seem wiser to 
complete the bilateral implantation in one 
operation. These three operations were 
reported in brief” in 1924, and it may be of 
value to review them here, and to make 2 
late report on the two patients still living. 
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Case 1. Our first case was that of a woman 
thirty-three years of age, who eighteen months 
previously, at her first labor, had had a 
difficult forceps delivery, resulting in complete 
destruction of the urethra and leaving a large 
vesicovaginal fistula. An ineffectual attempt 
had been made to close the defect by inter- 
posing the uterus between the base of the 
bladder and vagina. She was a blonde with 
thin skin and mucous membranes, and her 
suffering from the excoriation and urinary 
salts deposited had been such that she would 
not allow a preliminary examination without 
a general anesthetic; also, she begged us to 
do everything that was possible with the one 
anesthesia. 

On November 1, 1918, we performed the 
double implantation by the Coffey submucous 
method without the use of drainage catheters. 
In September, 1921, she returned for inspection 
and gave a history suggesting mild attacks of 
pyelitis on alternate sides at intervals of about 
six months. High rectoscopy revealed an area 
of red granulation, presumably about the 
region of the left ureteral orifice, for the left 
implant had been made at a point lower down 
than the right. We interpreted this evidence 
of continued inflammation as being due to the 
linen through-and-through fixation suture 
which Coffey originally recommended and 
which we used in this infected area under 
mental protest, predicting that a continued 
chronic inflammation about a linen suture 
might lead to serious results from stricture 
formation. 

About a year later, in the fall of 1922, and 
about four years after her operation, the 
patient, while doing a good deal of cold surf 
bathing at Atlantic City, developed well- 
marked signs of a pyelitis in the left kidney. 
The left orifice could not be located in the 
granulation area, and we therefore decided to 
expose the left kidney, planning to leave a 
permanent drainage catheter to the kidney 
pelvis if we failed to do a retrograde dilatation 
of the ureterosigmoid stricture. The kidney 
was found enlarged, but seemed to have an 
excellent firm cortex as if from compensatory 
hypertrophy. There were no signs of cortical 
abscess. The pelvis was only slightly enlarged 
and the ureter, which had a diameter of 15 
mm., was distended by a thick purulent 
material. Through a pyelotomy incision I was 
able to dilate the ureterosigmoid narrowing 
up toa 7 mm. (21 Fr.) bougie. After a stormy 
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convalescence the patient was finally dis- 
charged in fairly good condition. 
About a year later, or in June, 1923, she 


Fic. 2. Ureteral implant, left kidney. 


returned for general investigation. She had 
been able to perform her household duties with 
but little discomfort. There had been occasional 
pains “‘like indigestion” in the upper left 
quadrant, and at such times there seemed to 
be a tender mass in this region. These attacks 
were more likely to occur around the menstrual 
period. The appetite had been poor, and at 
times, on first arising in the morning, there had 
been nausea. The bowels had a tendency to 
constipation. The bowel control was good, her 
regular night’s rest extending from 10 P.M. to 
6 A.M. without use of the commode. On exami- 
nation, the patient had a good color and 
appeared to have gained in weight. The blood 
chemistry showed 


54.9 mg. 
27.2 mg. 


Non protein nitrogen . 


Rectoscopy showed absence of the former 
inflammatory areas about the ureteral orifices. 
Attempts to catheterize the right ureter 
resulted in the catheter doubling back into the 
rectum. The No. 8 x-ray catheter entered the 
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left ureter until the small wax bulb met the 
ureteral orifice. When slight force was used 
the bulb was seen to fold back on itself. The 
catheter was withdrawn and the bulb was 
smoothed down to a smaller size, but it was 
again stopped at the ureteral orifice. A bilateral 
functional test was unsatisfactory. Part of the 
dye entered the vein and part of it escaped as 
an extravenous injection. In one hour the left 
kidney secreted through the catheter 90 c.c. 
of urine with 8.5 per cent of the dye. We failed 
to recover an appreciable color test from the 
right side through the rectum. The urine from 
the left kidney showed many epithelial cells, 
many erythrocytes (trauma), leucocytes, and 
bacteria. A culture was positive but the 
laboratory did not identify the organisms. A 
good urogram was obtained (see Fig. 2). At the 
operation in 1922 we thought from the appear- 
ance of the left kidney that it had undergone 
compensatory hypertrophy, and this functional 
test made us rather more certain that the right 
kidney was doing but little, if any, work. 

In March, 1928 the patient returned, report- 
ing that she had been more free from nausea 
than for several years; the appetite had 
improved, and she had added some weight. 
But for the previous three months she had been 
having increased pain in both kidney regions, 
one attack on the right side requiring morphine. 
On sigmoidoscopy the bowel mucosa appeared 
normal. One ureteral orifice was located because 
of its repeated spurts of urine, a fine stream 
of clear-looking urine being projected 3 cm. 
beyond the orifice. We considered this as 
coming from the left kidney because of its 
comparative volume and because of our 
previous estimate that the left kidney was 
doing the chief work. An attempt to introduce 
a No. 8 renal catheter failed, the catheter tip 
entering only about 1 cm. A No. 7 renal cathe- 
ter, and a fine metal searcher with slightly 
curved end, both failed to enter beyond 1 cm. 

During the first twenty-four hours after 
this trauma to the already narrow uretero- 
bowel area the temperature arose to 102°, 
there was much nausea, and the left kidney 
region was extremely sensitive, indicating 


that we had been working on the left ureter. 

Forced fluids by the Murphy drip method 
(soda bicarbonate and glucose solution) soon 
restored the patient to her usual condition, 
and we decided to again expose the left ureter 
near the kidney and do a retrograde dilatation 
of the narrow bowel area. 
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We operated on April 5, 1928, placing the 
patient in the right lateral position and 
attempting to expose the ureter extraperi- 
toneally near its origin from the kidney. 
Although the lower third of the kidney was 
easily exposed, we failed to locate the ureter, 
and fearing to prolong the operation it was 
abandoned after a twenty minute search for 
the ureter. 

A letter from the patient September 1a, 
1929 says, ““I intended to go down to see you 
last spring but was feeling so well I forgot. 
I have had no trouble with my side for over a 
year. The voiding varies with my general 
health, sometimes every hour at night, some- 
times only a few times. I am able to retain 
longer in the day.” 


Case 11. Our second case was that of a 
woman forty-one years of age, mother of two 
children, aged sixteen and thirteen years. This 
patient entered the Johns Hopkins Hospital 
August 16, 1920, with almost complete anuria 
of four or five days’ duration. Seven months 
previously a panhysterectomy had been per- 
formed for epithelioma of the cervix, and during 
convalescence radium had been used in the 
vaginal vault. The patient had gained 25 lb. 
since operation and had felt well up until two 
weeks before entering the hospital when she 
began to have nausea and backache. The day 
before admission her physician had found a 
mass in the right upper flank. On admission 
she was manifestly in a state of uremia. The 
mental reaction was much delayed, there was 
general anasarca, and a heavy urinous breath. 
On examination there was found in the left 
broad ligament region an indurated mass the 
size of a hen’s egg, and in the right broad 
ligament region a mass the size of an English 
walnut. The left kidney was not palpable, 
and there was no tenderness in this region. The 
region where the left ureter should cross the 
pelvic brim was tender. The right kidney was 
distinctly enlarged and moderately tender 
On cystoscopy there was slight redness about 
each ureteral orifice. A No. 9 catheter was 
introduced up to each kidney, meeting decide« 
resistance in the broad ligament regions. A 
steady stream of urine flowed from each cathe- 
ter, 270 c.c. from the right side, and 20 c.c. fron 
the left. A two-hour phenolphthalein tes‘ 
yielded a total of about 5 per cent of the dye. 
Cultures from the kidneys were negative. Thc 
catheters were left in for drainage. On August 
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18, one day after placement of the indwelling 
catheters, the non-protein nitrogen was 70.89 
mg., per 100 c.c. The kidneys were irrigated 
daily with 1 to 5000 silver nitrate solution, and 
on August 20., after three days of catheter 
drainage, the pelves took to the point of 
discomfort 23 c.c. on the right and 24 c.c. on 
the left. 

The catheters were withdrawn on the 
seventh day, the evidences of uremia having 
disappeared. Within three days the patient 
was again mentally stupid, the face was puffy, 
the breath heavy; there were intense headache, 
nausea and vomiting, and total suppression of 
urine. On consultation with Dr. Burnam, it 
was thought there might be a slight chance for 
the patient if we could use heavy radium dosage 
after diversion of the ureters into the bowel. 
The catheters were reintroduced and the ure- 
mic symptoms again promptly cleared. 

On September 4 an intramuscular test with 
the phenolphthalein yielded in three hours, 
right kidney 20 per cent, left kidney 17 per 
cent. After the indwelling catheters had 
remained this second time for a period of three 
weeks the patient’s hemoglobin was 70 per 
cent and her general condition seemed to 
justify operation. Manifestly this was a case 
for bilateral implantation at one sitting. 

We operated on September 14 by the Coffey 
submucous implantation method without the 
use of catheters. Our indwelling catheters were 
of great assistance in locating and isolating 
the lower ends of the ureters, and no special 
difficulties were encountered. The liver and 
upper abdomen seemed free from metastases. 
We did not find any enlarged lumbar or 
inguinal glands, but the broad ligaments 
showed widespread brawny induration, which 
necessitated rather high amputation of the 
ureters. The wound was closed without drain- 
age and the patient’s convalescence was 
surprisingly comfortable, probably largely as 
a result of the preoperative month in bed. 
lhe collection of urine from the rectum on the 
second day was 800 c.c. and on the third day 
1600 c.c. The highest temperature, 102.2° F., 
occurred on the third day when the patient 
complained of slight chilly feelings and of 
some soreness in the kidney regions where on 
palpation there was moderate tenderness. 
From this time forward the convalescence was 
normal, and at no time were there further 
signs or symptoms referable to the urinary 
tract. 
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On October 18 the patient was sent to Drs. 
Kelly and Burnam for radium treatment. She 
was seen at home on December 11, three 
months after the operation, when she was 
taken suddenly with a copious vaginal hemor- 
rhage. There was a large fungating mass in the 
vaginal vault, and the pelvic mass had become 
much larger and was encroaching on the bowel 
posteriorly. She died within a few days. 
Unfortunately, an autopsy was not permitted. 


Case ut. A colored woman, aged thirty- 
eight years, was operated on at the Garfield 
Memorial Hospital in Washington on June 7, 
1921. As in the case of the first patient, she 
was suffering from destruction of the base of 
the bladder and urethra. Her injury had 
followed a labor of one week’s duration, and 
she had suffered complete incontinence for 
twenty-one years. Our abdominal incision was 
made through 4 in. of fat; she had an unusually 
deep pelvis, and her internal genitalia were 
buried in adhesions, making it difficult to 
find and free her ureters. Because of the difli- 
culties of operation we established drainage. 
Her highest temperature for the first two weeks 
was 99.5°F. on the day of operation. Then on 
the fourteenth day she developed a tempera- 
ture of 101°F. which was found to be due to an 
abscess in the abdominal wall. After this had 
been dilated the temperature dropped again to 
normal. About two months after the operation 
her physician wrote me that she had developed 
a fistula with slight leakage of urine and feces 
through the abdominal wound, but that she 
was putting out large quantities of urine 
through the bowel. The difficulties of this 
operation were so great that we felt it would 
be safer to leave our drains in place but we are 
inclined to charge the occurrence of the fistula 
to the fact that the wound was drained. 

A recent report from Dr. Warfield of Wash- 
ington says that this patient returned to the 
clinic for observation in June, 1926, five years 
after operation. At this time she was free 
from symptoms and seemingly was enjoying 
perfect health. In September of the same year 
she returned, complaining of frequency and 
rectal pain on voiding. Examination revealed 
a highly acid urine and all symptoms ceased 
after alkaline therapy. Recent search failed 
to locate the patient. 


CONCLUSIONS 


We have reported 4 cases of bilateral 
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uretero-bowel anastomosis by the Coffey 
method of submucous implantation. 

In the first 3 cases the conditions were 
such that we felt obliged to do bilateral 
implantation at one operation instead of 
following the two-stage method then gen- 
erally in vogue. In the last case we chose 
the bilateral method without question, 
because of Coffey’s more recent refinements 
of the indwelling catheter method, which 
adds materially to the safety of the 
bilateral implantation. 

With the exception of Case 1 in which 
abdominal drainage was instituted and 
resulted in the development of a temporary 
fistula two weeks after operation, each of 
our patients had a surprisingly smooth 
convalescence beginning immediately after 
operation. 

The first patient is in fairly good health 
eleven years after operation, although she 
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probably has stricture at the anastomotic 
areas and bilateral chronic pyelitis. We 
ascribe the stricture condition to the use 
of permanent retention sutures originally 
advised by Coffey, but later discontinued 
on the advice of Charles Mayo. The second 
patient died three months after operation 
as a result of the extension of a widespread 
recurrent cervical cancer. This patient 
undoubtedly had mild acute bilateral 
pyelitis immediately after operation, but 
the urological features of her convalescence 
were probably as ideal as we can anticipate 
after this operation. The third patient 
was living five years after operation and 
apparently in perfect health. The fourth 
patient, in whose case the indwelling 
catheter method was employed, had as 
ideal a convalescence as we can reasonably 
anticipate, as is shown by the postoperative 
history and chart presented previously. 
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PHYSICAL EXAMINATION OF PATIENTS WITH 


DISEASES OF THE ANUS AND RECTUM 


HERE can be no doubt that the 

development of the diagnosis and 

treatment of anorectal diseases have 
lagged considerably behind that of other 
branches of surgery. False modesty on the 
part of both patient and physician with 
respect to confidences concerning, and 
manipulations about, the lower intestinal 
tract has been one factor tending to retard 
the natural growth of the science of proc- 
tology; but perhaps a more important 
factor has been the relative difficulty of 
making adequate examinations of the 
anus and rectum on account of the natural 
inaccessibility of the area involved. 

If that branch of surgery under discus- 
sion is to develop satisfactorily in the 
future, it will do so only as a result of the 
concerted effort of all surgeons to be as 
thorough in their proctological examina- 
tions as they are in their other physical 
examinations. 

Inspection and palpation are the only 
two methods of physical examination 
which are of value in the diagnosis of proc- 
tological diseases, and it therefore becomes 
incumbent upon the examiner to place the 
patient in as favorable a physical position 
as possible for examination, in order that 
the most may be made of the two senses 
upon which he must depend for a diagnosis. 

Three positions, with modifications, have 
been advocated as suitable for the purpose 
of routine proctological examination, (1) 
the right or left lateral; (2) the knee-chest 
position, and (3) the inverted position. Of 
the three there can be little doubt that the 
last-named is the best. The inverted 


position may be approximated by making 
use of such physical facilities as may be 
ordinarily at hand, but it is most conven- 
lently achieved by the use of a specially 
*From the Dept. of Surg., Tulane Univ. of Louisiana 


BENIGN LESIONS OF THE ANUS AND RECTUM* 


R. A. CurTtInc, M.D., PH.D. 


NEW ORLEANS, LA. 


, New Orleans. 


255 


constructed examining table. In the in- 
verted position the patient’s legs and 
thighs are horizontal and on a level with 
the examiner’s waist; the trunk, neck and 
head are dependent and make with the 
thighs an angle only slightly greater than 
go”. 

The knee-chest position is more easily 
assumed by the patient than the inverted 
position, and is only slightly less satis- 
factory for the examiner. 

The lateral position, best modified to the 
typical Sims’ position, is somewhat more 
comfortable from the point of view of the 
patient, but very much less satisfactory 
than the other positions for the purposes 
of the examiner. 

The Sims’ position is achieved as follows: 
the patient is made to lie on the left side 
with the legs flexed upon the thighs and 
the thighs upon the abdomen; the depend- 
ent shoulder and arm are pulled backward 
so that the patient lies on the side of the 
face and partly on the anterior as well as 
the lateral wall of the chest; the upper 
thigh is flexed to a somewhat greater 
extent than the lower so as to allow the 
knee of the former to touch the bed or 
table upon which the patient is being 
examined. 

The standing position with the trunk 
flexed and the squatting position, with 
the thighs and knees flexed, are both quite 
unsatisfactory for purposes of proper 
routine examination, though they may be 
of occasional value under special conditions 
and for special purposes. 

The inspection of the anus and perineal 
region externally need occasion no special 
comment. 

The palpation of the interior of the 
bowel with the examining finger is a matter 
of no technical difficulty, but to be satis- 
factory must be done with gentleness, 
Submitted for publication July 21, 1930. 
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and the examining finger must be well 
lubricated. 

Simple internal hemorrhoids cannot be 
diagnosed by the examining finger with 
accuracy; when clearly palpable they are 
the seat of thrombosis or fibrosis. 

Many other internal conditions fall 
within the same classification; they must 
visualized to be diagnosed with accuracy. 

The use of special instruments for 
purposes of visualizing the interior of the 
lower bowel is a matter requiring particular 
mention. Many pieces of apparatus have 
been devised for the aforementioned pur- 
pose, and are called anoscopes, procto- 
scopes, or sigmoidoscopes, in accordance 
with the part of the digestive canal for the 
exploration of which they are respectively 
designed 

E. G. Martin, of Detroit, is authority 
for the statement that 95 per cent of 
anorectal diseases are located within 114 
in. of the anocutaneous margin, and 
because of the frequency of lesions at and 
just above the anus, the anoscope is the 
most important instrument in the entire 
armamentarium of the surgeon who at- 
tempts proctological examinations. Any 
instrument is suitable for use, as an ano- 
scope, which permits the adequate visual- 
ization of the area in question and produces 
no local trauma. The instrument may be a 
bivalve affair, may be a modified Sims’ 
speculum, or may be of any other con- 
venient design or shape; but whatever its 
design it should be so constructed mechan- 
ically that it permits relatively painless 
introduction and manipulation, because 
painful examinations are invariably un- 
satisfactory ones. Hollow tubular instru- 
ments are often of little or no value as 
anoscopes, because they tend to cover the 
critical area either partly or completely. 

The special province of the hollow 
tubular instrument is the inspection of 
the ampulla of the rectum and the regions 
above. The long sigmoidoscope under 
favorable circumstances enables direct 


inspection of the interior of the lower bowel 
from the anal margin to the “highest 
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point in the abdomen to which the sigmoid 
may be elevated.”’! In the inverted position 
the point of the instrument can often be 
made to reach the level of the umbilicus, 
and in the case of a thin subject, when 
tilted forward, can be palpated through 
the anterior abdominal wall at this level. 
The height may vary in other cases from 
the level of the promontory of the sacrum 
to the uppermost part of the abdomen. 

It must be emphasized, however, (1) that 
in attaining the higher levels more or less 
traction must be exerted on the meso- 
sigmoid, and (2) the interior of the sigmoid 
flexure is the only part of the colon visual- 
ized; no instrument has ever been designed 
which under normal conditions can visual- 
ize the descending colon. The height to 
which visualization can be performed in 
the sigmoid is, accordingly, almost entirely 
dependent upon sigmoidal mobility, Le., 
the length of the mesosigmoid. 

In conducting examinations high in the 
lower bowel the following principles should 
be respected: 

1. As little pain as possible should be 
caused to the patient. 

2. The shorter the instrument the better, 
provided the length is adequate. 

3. The larger the lumen of the instru- 
ment, the better as far as visualization is 
concerned. 

4. The area beyond the highest point 
of the instrument should be inflated. 

5. Illumination should be adequate; 
electrically lighted instruments are val- 
uable but not indispensable, since reflected 
light may be used satisfactorily. 

6. The point of the instrument, once it 
has reached the ampulla, should always be 
advanced under the direct guidance of 
vision; the obturator should be removed 
and inflation should be invoked so as to 
balloon the intestine in front of the 
advancing point of the instrument. 

7. The lumen of the intestine must, of 
course, be empty and the mucosa relatively 
clean. 

8. The use of the sigmoidoscope is by no 
means devoid of danger; the intestine, 
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when the seat of ulcerations and other 
degenerative processes, is sometimes very 
friable and easily perforated. Manipu- 
lations must be performed with much 
gentleness, because it is sometimes easily 
possible to penetrate the bowel and cause 
the instrument to enter the peritoneal cav- 
ity or do damage to contiguous structures. 

Either the inverted or the knee-chest 
position is almost indispensable in the 
satisfactory performance of sigmoidoscopic 
examinations, since only in these positions 
do the intestines fall fully away from the 
hollow of the pelvis, and thus aid in estab- 
lishing pressure relationships favorable to 
the ballooning of the rectum; expansion 
of the rectum by unaided inflation through 
the sigmoidoscope or proctoscope may be 
rather difficult in the lateral position, 
especially in patients in whom the sphinc- 
ters are not sufficiently competent to 
prevent reflux of air past the external 
wall of the instrument. Incidentally, in the 
lateral position the cramped posture of the 
examiner makes observation difficult. 

When the proctoscope or sigmoidoscope 
is used one of the important prerequi- 
sites to a satisfactory examination is an 
empty and clean bowel. For purposes of 
cleansing the bowel the simpler enemas 
are to be preferred, either plain water, or 
water to which has been added a small 
amount of some bland substance like 
sodium chloride, sodium bicarbonate, or 
boric acid, since a bowel which is giving rise 
to symptoms and which, therefore, requires 
examination, is apt to be already the seat 
of considerable irritation. Soap, glycerine, 
alum, or turpentine, when brought into 
contact with the mucosa of such a bowel, 
are apt to aggravate the abnormal condi- 
tion already present. 


CONGENITAL MALFORMATIONS OF THE 
RECTUM 


According to Starr, congenital mal- 
formations of the rectum occur in about 
1.01 per cent of cases. 

The classification of congenital mal- 
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formations, according to Wood-Jones, is 
now preferred rather than the older class- 
ification of Pappendorf, because the former 
is more in accordance with present con- 
ceptions of embryology. According to 
Wood-Jones, malformations are dependent 
upon: (1) irregular or arrested development 
of the proctodeum; (2) irregular or arrested 
development of the post-allantoic gut; 
and, (3) complete or partial persistence of 
the communication of the hindgut with 
the cloaca. 

The following abnormalities represent 
the common types: 

1. No invagination of the ectoblast 
occurs at the anus. 

2. Invagination of the ectoblast at the 
anus is rudimentary and the anal mem- 
brane is either imperforate or persists in an 
incomplete form. 

3. The post-allantoic gut is arrested in 
its descent, and ends blindly at a high level. 

4. The post-allantoic gut descends to a 
lower level than normally but in a plane 
posterior to the proctodeum; both post- 
allantoic gut and proctodeum end blindly. 

5. The cloacal partition does not form 
normally, and a communication remains 
patent between the rectum and the struc- 
tures in front. 

These abnormalities translated into clin- 
ical terminology represent the various 
forms of so-called imperforate anus. 

1. Imperforate Anus, properly so-called, 
represents a condition in which the anal 
canal and rectal canal do not join, but in 
which the dividing septum between the 
two is so thin that the rectum bulges on 
the perineum whenever the infant cries or 
strains. The unrelieved condition, being 
inconsistent with prolonged life, is found 
only in infants, and is characterized by 
the fact that no meconium is discharged 
and the abdomen of the infant progres- 
sively enlarges. The treatment consists in 
puncture of the anorectal septum and 
subsequently repeated cautious dilatations 
of the opening thus made. 

2. Stricture of the Rectum is a develop- 


258 American Journal of Surgery 
mental anomaly, consisting of an area of 
narrowing at the point at which the anal 
canal joins the rectum. The condition, 
unless extreme, is not usually recognized 
until about the age of puberty. If recog- 
nized early it should be treated by gradu- 
ated dilatations at intervals of one to 
several days. 

3. Imperforate Rectum represents a con- 
dition in which an unbroken septum or 
partition occurs about 2 in. above the anus. 
It may or may not bulge when the infant 
cries or strains, depending upon its thick- 
ness. The treatment like that of imper- 
forate anus consists of puncture of the 
membrane and graduated dilatations. 

4. Agenesis of Rectum and Anus repre- 
sents a more radical failure of development 
of the lowermost bowel. The end of the 
rectum is so far separated from the 
perineum that no bulging occurs on strain- 
ing. To determine the level of the end of 
the rectum is sometimes a most difficult 
matter preoperatively, but the only avail- 
able treatment consists in locating it by 
some suitable surgical procedure and sutur- 
ing it to the skin of the perineum if possible, 
but if not, to the skin of the inguinal 
region, thus forming an inguinal colostomy. 

5. Persistence of the Cloaca consists of a 
condition in which the rectum opens 
anteriorly into the bladder, urethra or 
vagina, or occasionally into the vulva or 
onto the perineum. Of all the congenital 
deformities this is the most serious, both 
because of the inherent nature of the 
deformity and also because of the fre- 
quency with which additional and unas- 
sociated defects present themselves in 
these cases, cleft palate, spina bifida, and 
hypospadias. 

The treatment consists in preserving a 
free opening for the passage of feces from 
the rectum to the perineum until a subse- 
quent plastic operation to reconstruct the 
normal anatomy of the parts can be per- 
formed. The latter is usually not feasible 
until the child is at least three years of 
age, and not infrequently preliminary 
colostomy is required even then. 
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HEMORRHOIDS 


Hemorrhoids are by far the most fre- 
quent lesions of the anorectal region with 
which the surgeon is required to deal. 

Definition: Hemorrhoids are benign tu- 
mors or swellings containing varicosities of 
the hemorrhoidal veins and are usually 
accompanied by more or less infiltration 
of the surrounding tissues and hyper- 
trophy of the anal skin. 

VaRIETIES: Three general classes of 
hemorrhoids are described: 

1. The internal variety, covered by 
mucous membrane. 

2. The external variety, covered by 
skin, and 

3. The interno-external, covered partly 
by skin and partly by mucous membrane. 

Internal hemorrhoids represent vari- 
cosities of the superior (possibly sometimes 
also, the middle) hemorrhoidal veins. 

External hemorrhoids represent vari- 
cosities of the inferior hemorrhoidal veins. 

Interno-external hemorrhoids represent 
varicosities of both sets of veins, superior 
and inferior. 

External hemorrhoids are subdivided 
into three classes: 

(a) Thrombotic, in which an acute 
process of clotting or coagulation has 
occurred within the veins of which the 
hemorrhoid is composed. 

(b) Integumentary, in which the skin 
covering the hemorrhoid is thickened, 
usually as a result of previous thrombosis, 
and 

(c) Varicose, which is the simple type 
and is represented merely by a mass of 
simple dilated and tortuous veins below 
relatively normal skin. 

Thrombotic hemorrhoids characteristi- 
cally develop with some suddenness, and 
seem to the patient much larger than the) 
really are. In appearance they are usually 
of a dusky bluish or purplish hue, anc 
range in size from 0.4 in. or less to 2.5 In. 
or more in diameter. They are charac- 
teristically very tender and painful. 

The integumentary type consists of @ 
sac or pouch of thickened skin which 
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represents all that remains of a prior 
thrombotic hemorrhoid which has under- 
gone partial absorption. 

The varicose variety consists merely of a 
mass of dilated tortuous veins situated 
either just at, or just outside, the anal 
margin. 

Internal hemorrhoids occur in two fun- 
damental types: 

(a) The capillary or granular, which 
represents a minimum of tumor forma- 
tion, and is characterized by redness 
and a peculiar tendency to bleed profusely 
in response to trauma (essentially such 
hemorrhoids are capillary nevi), and, 

(b) The varicose, which represents a 
more or less simple dilatation and tor- 
tuosity of the superior hemorrhoidal plexus. 

The appearance of the capillary hemor- 
rhoid with tumefaction has been likened 
to that of a strawberry or a raspberry. 
The capillary hemorrhoid without tume- 
faction represents merely a circumscribed 
reddened patch on the mucosa. 

The varicose internal hemorrhoid repre- 
sents a mass of varicose veins within a sac 
of redundant and thickened mucous mem- 
brane: the size of the tumefaction thus 
produced is variable. Although there are 
characteristically five branches of the 
superior hemorrhoidai vein. (Miles says 
seven) all five of which give iis« to the for- 
mation of a hemorrhoidal mass, only three 
characteristically do form such masses, one 
on the right and two on the left sic» of the 
rectal canal. 

Internal hemorrhoids take origin from 
the portion of the rectum between the 
internal and external sphincters, an area 
much nearer the anus, (0.5 to 0.75 in.) 
than is sometimes supposed. 

Etrotocy. The etiology of hemorrhoids 
is too well known to be detailed at length 
in this connection. 

The characteristic age incidence is be- 
tween twenty-five and fifty years, which 
represents the period of greatest physical 
activity in the male and the child-bearing 
period in the female. Males are affected 
somewhat more frequently than females, 
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and the better classes of the population 
slightly more often than the poorer classes. 

The predisposing causes include: 

1. The upright position. 

2. The absence of valves in the rectal 
veins, and 

3. The obliquity of the course of the 
veins in the rectal wall, in accordance 
with which the movement of the intestines 
exerts back-pressure upon the venous 
blood column. 

According to Pennington,’ the exciting 
cause is bacterial; the sinuses and diver- 
ticuli of the lower rectum act as culture 
tubes for bacteria which are able to invade 
either directly or by the elaboration of 
toxins, the walls of veins in which the flow 
of blood is retarded, and produce infiltra- 
tion, dilatation and thrombosis. 

Symptoms. The three cardinal symp- 
toms of hemorrhoids are (1) bleeding; (2) 
pain; and, (3) prolapse. 

The tendency of hemorrhoids to bleed 
is so well known that authorities on 
rectal diseases frequently warn against 
assuming that all rectal bleeding is due to 
a condition of hemorrhoids. The blood is 
unaltered in bleeding from hemorrhoids 
and consequently is bright red in color; 
it ma» either streak the stools or may be 
passed in the form of drops or free oozing 
during and after the act of defecation. 

Pain is most acute in the thrombotic 
external variety of hemorrhoids; occasion- 
ally internal hemorrhoids may prolapse 
through the anus and develop parital 
strangulation thus becoming acutely pain- 
ful; but except for these two varieties the 
pain of hemorrhoids is usually slight, being 
described as a sense of fullness in the rec- 
tum, a feeling as if defecation had been 
incomplete, or a dull burning or aching 
sensation in or near the anus. 

External hemorrhoids, except for the 
thrombotic variety, do not usually cause 
symptoms except because of their size; 
however, as previously mentioned, internal 
hemorrhoids, when well developed, show a 
tendency to become partially extruded 
through the anus during the act of defeca- 
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tion and are then appreciated as masses. 
The patient usually learns to replace them 
readily with his fingers. 

TREATMENT. The treatment of hemor- 
rhoids has always been, and still continues 
to be, a matter of controversy and differ- 
ence of opinion. For obvious reasons local 
treatment by whatever method, can hardly 
be expected to result favorably in cases 
in which the local condition is secondary 
to (1) cirrhosis of the liver, (2) cardiorenal 
disease, (3) carcinoma or other tumors of 
the rectum, or (4) back-pressure by 
tumors either in the pelvis or abdomen. 

PALLIATIVE TREATMENT. Ordinary pal- 
liative treatment is of relatively little 
value in average cases of hemorrhoids. 
Regulation of the bowel function, hot 
sitz-baths, suppositories, and ointments, 
though useful to some extent in cases in 
which radical procedures are contraindi- 
cated, cannot be expected to be of much 
avail in actually correcting well-developed 
hemorrhoidal pathology. 

That certain cases of hemorrhoidal 
varicosities tend to undergo spontaneous 
resolution is well known, and that correc- 
tion of associated pathology alone is 
frequently sufficient to effect a cure is also 
appreciated. 

INJECTION TREATMENT. 


Although the 
injection treatment of hemorrhoids is 
recognized by some, and possibly by an 
increasing number of authorities as a 
curative form of treatment in selected 


cases, there is still some doubt that 
hemorrhoidal pathology is permanently 
corrected by injection methods; _there- 
fore, this form of treatment is provision- 
ally considered as palliative rather than 
curative. 

Devised many years ago the injection 
treatment has been held largely in dis- 
repute by conservative practitioners. Of 
late years, awakening of interest in the 
curative possibilities of injection methods 
has been precipitated by an increasing 
literature on the value of such methods in 
the treatment of varicose veins of the lower 
extremities. 
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Mitchell of Clinton, Illinois, is some- 
times given credit for having originated 
the injection treatment in 1871; the 
method has been variously called the 
‘American system,” “‘the absorbing treat- 
ment,” and the “injection treatment.” 

The treatment under discussion consists 
of the injection of an irritant and sclerosing 
solution into a hemorrhoidal mass for 
purposes of thrombosing the blood vessels 
and stimulating the formation of fibrous 
connective tissue in order to produce 
obliteration of the veins, the anchoring of 
redundant and loose epithelium to under- 
lying tissues, and the obliteration of the 
associated tumefaction by a process of 
slow anemic necrosis. 

The injection of a sufficient amount 
of caustic solution to produce rapid 
necrosis and sloughing is a variation of 
the injection method which is almost 
universally recognized as irrational and 
dangerous, and this procedure has gone 
far to bring the injection treatment as a 
whole into disrepute. 

It may be repeated that the desired 
mechanism is only the production of a 
thrombophlebitis accompanied by local 
irritation, the formation of plastic exuda- 
tion, and obliteration of the diseased area 
by shrinkage and atrophy of the tissue, in 
the absence of ulceration. 

The type of hemorrhoids most suitable 
for the injection treatment is the uncom- 
plicated internal variety. Such hemor- 
rhoids may or may not prolapse through 
the anus; but when they do they are 
easily replaced. Bleeding from this type of 
hemorrhoid is frequent. The injection treat- 
ment promptly obviates the hemorrhage. 

A very few authorities advise the injec- 
tion treatment for certain interno-external 
hemorrhoids. 

The external variety is universally con- 
sidered unsuitable. 

Many different solutions have been 
advocated for purposes of injection, but 
only two have yet attained any consider- 
able amount of popular favor; (a) phenol 
in glycerine or olive oil in solutions of 5 
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or 10 per cent strength, and (b) 5 per cent 
solutions of quinine and urea hydrochloride. 

In the case of phenol-in-glycerine or 
olive oil injections the method consists in 
injecting 10 to 20 minims of the solution 
directly into the middle of a selected hemor- 
rhoidal mass. The amount is not arbitrary, 
but is gauged by the appearance of the 
injected area; when the first sign of blanch- 
ing appears the injection should be 
discontinued. 

The advantages claimed for quinine and 
urea hydrochloride are (1) comparative 
safety; (2) freedom from slough; and (3) 
absence of pain. About 1 c.c. of this solu- 
tion is injected directly into the middle of 
the hemorrhoidal mass, and more than one 
mass may be injected at a time. Several 
injections at intervals of a week or some- 
what less are usually required to produce 
satisfactory fibrosis and shrinking. 

The following constitute the common 
contraindications to the injection treat- 
ment: (1) infection; (2) spastic sphincter; 
and (3) complications such as fissures, 
ulcers, and external hemorrhoids. 

The injection method has been advo- 
cated for use in selected cases by a number 
of different authorities, amongst whom 
may be mentioned Tuttle, Hill,* Martin,‘ 
Albright, Terrell,° Landsman,® Hirschman,’ 
and many others. However, as previously 
stated, it is not universally agreed that the 
injection treatment is permanently cura- 
tive, and in the judgment of many surgeons 
the method is still too much under the 
cloud of suspicion previously cast upon it 
by irregular and unreliable practitioners. 

Representative of the radical wing of 
the profession, E. H. Terrell,® of Richmond, 
Virginia, who introduced quinine and urea 
hydrochloride as a sclerosing solution for 
hemorrhoids, has used the injection method 
in between 4000 and 5000 cases, and asserts 
emphatically that though suitable only in 
about 50 per cent of cases, the method is 
capable of producing absolute cures. 

As a representative of the conservative 
group, A. A. Landsman.® however, believes 
that whereas the method is not without 
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value as a palliative procedure in the treat- 
ment of bleeding hemorrhoids, it is in no 
sense curative and that all patients so 
treated invariably have a recurrence of 
the primary condition within a period of a 
few months. He also states that it is a 
dangerous method in that it is capable of 
producing sloughs of the rectum. 

RapicAL TREATMENT. The radical 
treatment of hemorrhoids consists of sur- 
gical removal. 

Indications: Surgical removal is a method 
applicable to the treatment of all three 
varieties of hemorrhoids, (1) internal; (2) 
interno-external, and (3) external. Especial 
indications for surgical treatment are 
recognized: (1) when the hemorrhoids are 
infected or acutely inflamed and (2) in the 
presence of some other adjacent condition 
amenable only to surgery, such as fistulae, 
fissures, and polyps. 

ANESTHESIA. General anesthesia may 
be indicated in special cases, but is rarely 
necessary or desirable. Sacral anesthesia 
is the method of choice in most cases: 

1. It is eminently safe; 

2. The operative field is undistorted; 

3- Sphincteric relaxation is complete; 

4. The patient, being conscious, can 
cooperate in various manipulations if 
desired; 

5. Sensation returns slowly, and thus 
postoperative pain is minimized. 

Under ordinary circumstances spinal 
anesthesia is believed to be too radical a 
method for use in so simple a procedure. 

Local anesthesia is sometimes used, but 
is undesirable because its use distorts the 
parts to be operated upon and predisposes 
to the development of infection and 
regional traumatic thrombophlebitis. 

OPERATIVE TECHNIC. The treatment of 
thrombotic external hemorrhoids consists 
in making a small incision over the 
hemorrhoid and evacuating its contents; 
this is usually an informal operation. 
External hemorrhoids are best removed by 
ordinary excision with the scalpel, any 
oozing that may result being controlled by 
the use of ligatures. 
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Of all the methods of performing the 
removal of internal hemorrhoids which 
have been devised, there is none which can 
be regarded as ideal. The method which 
perhaps gives the best results in the hands 
of the greatest number of surgeons is the 
classical method of clamp and cautery 
excision. 

Cramp AND Cautery Excision. In 
outline the operative technic is as follows: 

1. The bowels having been regulated 
for a day or two previously and the lower 
intestinal tract having been thoroughly 
cleansed by means of bland enemas, the 
patient is placed in dorsal decubitus upon 
the operating table, the legs are lifted 
and fastened to legholders and the body of 
the patient is drawn well down over the 
edge of the table so as thoroughly to 
expose the anus and perineum. 

2. The rectum and anus cannot be 
sterilized by any known method, and 
consequently the sole aim of the local 
preparation is macroscopical cleanliness: 
this is best achieved by thoroughly douch- 
ing the perineum first with soapsuds and 
then with sterile water, the gloved finger 
being introduced into the rectum during 
the process and being manipulated so as, 
on the one hand to permit the entrance of 
the cleansing liquid into the rectum, and 
on the other hand, to aid in dislodging and 
removing any gross particles of feces 
which may have escaped the action of 
previous enemata. 

3. The patient is draped. 

4. Gentle dilatation of the sphincter is 
next performed, unless the sphincter is 
unusually relaxed, as it may occasionally 
be especially in women with relaxed 
perineum and in patients in whom sacral 
anesthesia has been performed. Care must 
be exercised during the process of dilata- 
tion, (a) that the concomitant nervous 
stimulation does not cause the patient to 
inhale an overdose, or even a lethal dose, 
of the anesthetic if a general anesthetic is 
used, as has sometimes happened when 
general anesthesia has been thoughtlessly 
given and, (b) that neither rupture nor 
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undue distention of the sphincter is pro- 
duced, so that the tone and contractile 
power of the sphincter are permanently 
abolished. For purposes of dilatation no 
instruments are better than the fingers or 
thumbs. When dilatation is complete the 
entire pile-bearing area is readily brought 
into full view. 

5. Any internal hemorrhoids that may 
be present are recognized and are dealt 
with one mass at a time. The mass is first 
caught at either end with a pair of Allis 
or other suitable clamps, so as to lift the 
hemorrhoid away from the rectal wall and 
expose its pedicle. A sturdily constructed 
hemorrhoidal clamp is now passed upward, 
one jaw along either side of the pedicle and 
the jaws are then brought together and 
tightened so as to crush the extreme base 
of the hemorrhoidal mass. 

6. Wet compresses or moistened pieces 
of asbestos are now carefully placed 
between the under surface of the hemor- 
rhoid clamp and the mucous membrane 
of the rectum to prevent subsequent 
burning of the rectal mucosa. This should 
be done even though the jaws of the 
clamp are ivory-faced, for burns of the 
mucosa in this region are both painful and 
capable of producing disastrous cicatricial 
contractures. 

7. With the actual cautery heated to a 
dull red heat the entire hemorrhoid is now 
burned away flush with the upper surface 
of the hemorrhoid clamp, and the clamp 
is cautiously loosened and removed. 

If any bleeding results it must be 
controlled by ligature. 

8. No dressing is required other than a 
suitable perineal binder. The use of the 
rectal plug is rapidly falling into disfavor. 

Postoperatively no local treatment Is 
usually required except a carefully given 
olive oil enema on the second or third 
postoperative day. Care is taken to assure 
the passage of liquid stools by administer- 
ing suitable doses of liquid petrolatum 
beginning on the evening of the second day. 
In cases in which local pain becomes 
severe there is no treatment which sur- 
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passes hot sitz-baths, and these may be 
given within thirty-six to forty-eight hours 
postoperatively if desired. 

PENNINGTON TeEcHNIC. The _ technic 
which from both theoretical and practical 
viewpoints seems most meritorious is that 
developed and advocated by Pennington. 
Pennington’s procedure even when per- 
formed by a skillful surgeon rarely im- 
presses a person seeing it for the first time 
very favorably because (1) hemorrhage is 
usually profuse, and (2) minutiae of 
manipulation must frequently be modified 
in accordance with the individual peculiar- 
ities presented by any given case, so that 
unless one is familiar with the principles 
underlying the method the rationale of 
the necessary minor variations in technic 
is not readily apparent. Furthermore, some 
considerable practice with the method is 
necessary before either the best end- 
results can be obtained or the distinct 
superiority of the procedure with respect 
to postoperative convalescence can be 
thoroughly appreciated. To the surgeon 
willing to spend a little time developing 
the technic and not averse to sacrificing 
esthetic appearances in the operating room 
on the altar of end-results, the Pennington 
procedure offers a considerable reward. 

The patient is prepared in precisely the 
same manner as when the clamp and 
cautery technic is used up to and including 
dilatation of the sphincters. The actual 
removal of the hemorrhoidal masses is 
performed as follows: At the mucocu- 
taneous junction just proximal to each 
hemorrhoid, a special pile-clamp is placed; 
this clamp presents the general appearance 
of a sponge holder except that it is made 
with a triangular instead of an ovoid 
fenestrum: the base of the triangular 
fenestrum grasps the tissue. With the 
clamp as a lever the hemorrhoidal mass is 
now dislocated outward over the end of 
the gloved finger as a fulcrum, and 
ribbon of mucous membrane is excised 
with scissors from the most protuberant 
portion of the mass, so planning the 
incision that its long axis corresponds with 
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the long axis of the bowel. In favorable 
cases an exaggeration of the movement 
previously made in dislocating the hemor- 
rhoidal mass outward now forces the mass 
of veins through the rent in the mucous 
membrane, and the entire hemorrhoidal 
mass can be clipped away with a single 
motion of the scissors. Usually however 
some slight dissection with the points of 
the scissors is necessary to free the mass of 
dilated and tortuous veins completely. 
Unless the hemorrhoidal veins are com- 
pletely thrombosed a rather free hem- 
orrhage is to be expected, and when 
necessary, forcipressure and ligature are 
used to control this. Care should be taken 
during all these manipulations to avoid 
tearing the mucocutaneous margin as a 
result of too vigorous traction on the 
clamps. The various masses are treated 
seriatim in this manner, and the pile 
clamps are removed. 

The rectum now presents itself as a tube 
lined with mucous membrane except for 
the longitudinal slits through which the 
hemorrhoidal masses were previously 
removed. A specially shaped rectal plug 
is now inserted into the rectum for a period 
of eight to twelve hours in order to control 
hemorrhage and to spread the slits in the 
mucous membrane. The plug is fashioned 
of gauze strips wound on a large rectal 
tube and covered with rubber tissue. The 
shape of the plug corresponds with that of 
a pear through which a tubular corer has 
been forced. The rectal tube corresponds 
with the corer; the end of the tube at the 
small end of the pear-shaped plug is 
inserted into the rectum, and the plug is 
pushed up against the perineum where it 
is permanently held by means of a perineal 
binder. It must be understood that only 
the small end of the pear shaped plug enters 
the rectum, the larger end merely resting 
against the perineum, so that the rectal 
tube is left patent to allow for the expulsion 
of gas, and the portion of rectal tube 
actually lying within the rectum is only 2 
or 3 in. in length. 

The rationale of the procedure depends 
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upon the assumption that all internal 
hemorrhoids represent essentially infected 
tissue. For this reason it is irrational to 
expect primary union after the removal of 
the hemorrhoidal masses. No attempt is 
therefore made to sterilize the various 
operative areas either by heat or chemicals, 
and subsequently, mechanical means are 
used to spread the lips of the incision 
through which the hemorrhoids have been 
removed, i.e. the rectal plug. In other 
words, in effect the treatment is similar to 
that which would be employed in the 
treatment of small abscesses; the free 
incision with a sharp instrument, evacua- 
tion of infected tissue, and the adoption 
of a mechanical measure to keep the area 
open and thus favor granulation from the 
bottom. 

The after-treatment of cases treated by 
the Pennington technic consists of removal 
of the rectal plug at the end of the pre- 
scribed time, regular administration of 
mineral oil beginning on the morning of the 


second postoperative day in order to ensure 
the free passage of liquid stools, and the 
early adoption of a regime of frequent 


warm sitz-baths to ensure mechanical 
cleansing of the operative area. 

Because of the fact that no considerable 
portion of the rectal mucosa is removed at 
the time of the original operation no fear 
of subsequent stricture formation need be 
entertained. 

Patients treated thus will be found to 
develop little local reactionary edema, and 
healing progresses in the absence of any 
considerable degree of pain because free 
drainage is provided for the products of 
suppuration. 

THE WHITEHEAD ProcepureE. There is 
one operation for hemorrhoids which 
should rarely, if ever, be performed, the 
so-called Whitehead operation. It consists 
of (1) the excision of the entire pile-bearing 
segment of the mucous membrane, together 
with its associated hemorrhoids, and (2) 
the immediate suturing of the edge of the 
divided mucous membrane to the edge of 
the skin. 
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A more or less typical deformity too 
frequently follows the performance of this 
operation, consisting of a skin stricture 
at the anal margin through which loose 
ampullar mucosa prolapses; the mucosa 
undergoes ulceration and bleeds profusely. 
The alleviation of this secondary pathology 
is often far more troublesome and difficult 
than the relief of the original condition. 
It is for this reason that the Whitehead 
procedure has fallen into almost absolute 
disrepute. Lockhart-Mummery said at the 
London meeting of the American Procto- 
logic Society, in 1924, that the gathering 
would have been successful if it had done 
nothing beyond sounding the deathknell 
of the Whitehead operation. 


ABSCESSES ABOUT THE RECTUM 


Lockhart-Mummery has said, “abscesses 
in the perianal region are not at all uncom- 
mon, and may occur in a great variety 
of forms, and as the result of many different 
conditions.” Except in relation to their 
situation, they differ in no important 
particular from abscesses in other situa- 
tions. They are chiefly important because 
they very frequently result in the formation 
of fistulae.§ 

EtioLtocy. The primary factors in the 
etiology of abscesses about the rectum 
are trauma and infection. 

1. Trauma: Even minute abrasions or 
ruptures in the continuity of the anal skin 
or rectal mucous membrane may serve as 
portals of entry for bacteria. The mere 
stretching of the region may be sufficient to 
produce the necessary trauma; foreign 
bodies, and occasionally surgical proce- 
dures, may be responsible. 

2. Infection: Staphylococci are the most 
common bacteria found in abscesses about 
the rectum, and are generally considerec 
as the primary invaders. The colon bacillus 
is only slightly less frequently recovered, 
but because of the proximity of the 
intestinal lumen, which is constantly teem- 
ing with these organisms, the presence 
of the colon bacillus can be easily explained 
on the basis of secondary invasion. The 
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role of the tubercle bacillus in the produc- 
tion of perirectal abscesses is a matter 
of keen dispute amongst proctologists. 
Equally good authority can be cited for 
the opinion that by far the greater per- 
centage of these abscesses is tuberculous 
as for the reverse opinion. The subject will 
be discussed more at length in connection 
with fistulae, which characteristically occur 
as an end result, especially of certain 
varieties of perirectal abscesses. 

Varieties: The classification of ab- 
scesses about the rectum is purely anatomi- 
cal; they may be divided conveniently into 
three groups: 

1. Perianal; 

2. Perirectal; 

3. Ischiorectal. 

Perianal abscesses are of two varieties 
(1) the intracutaneous, and (2) the 
subcutaneous. 


INTRACUTANEOUS PERIANAL ABSCESSES 


Abscesses within the perianal skin are 
similar to skin abscesses elsewhere. They 
may be of the nature of furuncles or 
carbuncles. Predisposition to the occur- 
ence of such lesions is caused by the 
presence of irritating discharges from the 
anus or vagina, friction, sweating, and 
uncleanliness. 


SUBCUTANEOUS PERIANAL ABSCESSES 
(MARGINAL ABSCESS) 


The subcutaneous abscess is the most 
frequent type; such abscesses character- 
istically occur below the skin at the 
mucocutaneous junction, develop rather 
rapidly and may burrow more or less 
widely. Symptoms may be mild or severe 
depending on the extent of the lesion. 
In the more widespread lesions the onset 
may be characterized within twenty-four 
to forty-eight hours by fever and chills, 
and pain, both localized and radiating to 
the bladder and down the thighs. The 
position assumed by the patient is char- 
acteristic in that he avoids sitting flat 
on a chair. The diagnosis may sometimes 
be impossible on inspection: only when the 
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finger is introduced into the rectum may 
the diagnositc signs of swelling and tender- 
ness be elicited. 


THE PERIRECTAL OR SUBMUCOUS RECTAL 
ABSCESSES (INTRAMURAL ABSCESS) 


The submucous or perirectal abscess 
occurs just below the mucosal lining of the 
rectum and is similar in its clinical mani- 
festations to the variety just previously 
mentioned. The diagnosis in this variety, 
however, is never possible in the absence 
of digital examination per rectum. 


ISCHIORECTAL ABSCESS 


Abscesses about the anus and rectum 
were formerly all called ischiorectal 
abscesses; but as now used the term refers 
only to abscesses within the ischiorectal 
space or fossa which is formed laterally 
by the ischium and the overlying obturator 
internus muscle, medially by the skin, 
anteriorly by the triangular ligament, and 
posteriorly by the border of the. gluteus 
maximus muscle. 

Abscesses in this region are apt to be of a 
serious nature. They may attain large pro- 
portions. Although they usually form 
rapidly they may attain suflicient propor- 
tions to cause disturbing symptoms only 
after the lapse of several weeks or even 
months. 

The symptoms are either acute or sub- 
acute corresponding with the mode of 
development. 

In the acute type local pain is severe; it 
may radiate to the sacrum or down the 
thigh and leg; it is characteristically throb- 
bing and burning in character. The local 
signs of inflammation often do not appear 
superficially for some days even though the 
onset is acute; the classical signs of inflam- 
mation may, however, be recognized by 
rectal examination during this period. 
Induration, redness, and swelling, often 
diffuse and involving the entire ischio- 
rectal cutaneous region, give evidence 
that the abscess is pointing toward the 
skin. 
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Ischiorectal abscesses on one side of the 
rectum may work their way to the opposite 
side by way of the posterior commissure, 
less commonly by way of the anterior 
commissure. They occasionally dissect 
upward into the pelvis and may even 
follow Colles’ fascia around to the inguinal 
ligament. 

TREATMENT. Left to themselves absces- 
ses about the rectum tend to rupture either 
into the rectum or onto contiguous skin 
surfaces. 

The treatment of abscesses about the 
rectum is purely surgical and consists, as 
in cases of abscesses in other locations, of 
incision and drainage. Because of the loca- 
tion of rectal abscesses, however, secondary 
contamination always occurs, healing is 
frequently long delayed, and sinuses and 
fistulae are prone to develop. 

In planning incisions for the drainage of 
ischiorectal abscesses it is well to open the 
rectal mucosa longitudinally to avoid 
stricture formation, and to open the skin 
radially. Abscesses should be thoroughly 
packed with gauze to enforce healing from 
the bottom, and should be kept as clean as 
possible to lessen secondary infection. 


ANAL SINUS AND FISTULA 


Anal sinuses and fistulae represent the 
end-results of neglected, improperly 
treated, or inadequately treated perirectal 
abscesses. 

When the abscess ruptures through over- 
lying tissues to the surface of the skin an 
external sinus is formed; when the rupture 
occurs through the mucous membrane 
lining the rectal tube, the opening thus 
formed is known as an internal sinus. 

A fistula is formed when rupture occurs 
both onto the skin surface and also onto 
the mucous membrane of the rectum, so 
that a communicating and suppurating 
tract connects the interior of the rectum 
with the external skin; or, when a suppurat- 
ing tract is formed in a similar manner 
having two or more openings on the skin, 
two or more openings on the mucous mem- 
brane, or any combination of these. 
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The mucosal openings of both sinuses 
and fistulae frequently occur at the muco- 
cutaneous line, between the external and 
internal sphincters, and are more apt to be 
found posteriorly than anteriorly and 
laterally; such openings, however, are also 
found above the internal sphincter and 
sometimes, though rarely, below the exter- 
nal sphincter. 

Fistulous tracts with small openings, 
which later tend to become occluded with 
granulation tissue, usually represent the 
pathology of recurrent perirectal abscesses 
and multiple smuses. The closure of the 
fistulous opening favors exaltation of the 
virulence of residual organisms, an acute 
abscess develops, and subsequent rupture 
through a new cutaneous or mucous area 
produces a new fistula. 

The sinuses and fistulae which result 
from ordinary pyogenic perirectal abscesses 
represent merely a chronic suppurative 
condition which is incident to failure of 
the original lesion to granulate properly 
from the bottom. Abscesses in this region 
are prevented from granulating properly 
because of their location. The natural 
movements of the anus and rectum in 
expelling gas and feces and the contractions 
and relaxations of the sphincters in con- 
nection with these acts exert traction on 
the suppurating surfaces and _ interfere 
with the rest needed by the inflamed areas 
during the process of repair. In addition 
to this, mucus and feces at frequent 
intervals are squeezed into the inflamed 
area by the bowel movements with the 
resultant production of additional infection 
and trauma. 

Symptoms. The symptoms are those of 
perirectal abscess followed by a prolonged 
period in which there is a sense of irritation 
or itching in the perianal region, pain 
during defecation, and the presence of a 
mucoid or a purulent discharge, often 
blood-tinged. The discharge may be more 
or less continuous in type or intermittent, 
depending upon whether the fistulous 
opening remains open or alternately opens 
and closes; in the latter case exacerbations 
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and remissions of local symptoms of 
inflammation may occur. 

Types oF Fisruca. Three general types 
of fistula-in-ano are recognized of which the 
first two are, properly speaking, sinuses 
and not fistulae: (1) the blind internal 
fistula which opens on the mucous mem- 
brane: (2) the blind external fistula, which 
opens on the skin, and (3) the combined 
internal and external fistula which opens 
both onto the skin and onto the mucous 
membrane. 

As previously noted, however, true 
fistulae result when either type, one or 
two, i.e. either the internal or the external 
variety presents more than one opening. 

The interno-external type of fistula is 
often subdivided into subvarieties such as 
(a) multiple, or branching, (b) Y-shaped, 
(c) horseshoe-shaped. 

TREATMENT. The treatment is surgical 
and consists, in the pyogenic type of 
fistula, in passing a probe into the tract 
and excising the entire tract when possible. 
If complete excision is impossible cauteri- 
zation of the tract after thorough curettage 
may be tried. Thorough dilatation of the 
sphincters is necessary in most and is 
desirable in all cases. The fistulous tract 
is packed open and forced to heal from the 
bottom. If the external sphincter must be 
divided it is to be divided in only one 
place. Subsequent division at another 
place is permissible only after the original 
incision has thoroughly healed. 

That anal sinuses and fistulae are often 
resistant to treatment is generally recog- 
nized, and the fact that some of them have 
been demonstrated to be tuberculous has 
led to the very serious consideration of the 
general relationship of the tubercle bacillus 
to these lesions. 

Probably as much difference of opinion 
exists with regard to the etiological rela- 
tionship of bacillus tuberculosis to fistula- 
In-ano as exists with respect to any subject 
in surgery. 

Buie® states that estimations of the 
relative frequency of tuberculous fistula 
to non-tuberculous fistula range all the way 
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from 2 to go per cent and Fansler'® gives 
the range as between 1.4 per cent and 70 
per cent. 

It is generally believed that fistula-in- 
ano is especially apt to occur in patients 
with pulmonary tuberculosis. However, 
such figures as are available hardly support 
such a hypothesis, and besides, if the inci- 
dence of fistula-in-ano were actually higher 
than it is, the tuberculous character of such 
fistulae would not be proved, for tubercu- 
lous patients present other characteristics 
tending toward the production of such a 
condition, a generally run-down physical 
condition, many patients being actually 
bedridden, and a large number because of 
constipation incident to lack of exercise 
being required to use cathartics and enemas 
to excess. 

In the following table a résumé of repre- 
sentative opinions is expressed in the form 
of percentages. 


Per Cent 
of Patients — 
Per Cent of with Fis- 
All Rectal tula Hav- “em 
Author Patients 
Fistulae ing Pulmo- - 
Having 
Tuberculous nary Tul 
Tuber- 
culous 
culosis 
Fistulae 
10 
50 10-14 5 
Dudley (72 cases)... .. 1.4 
Walsham cases). . 56 
5.5 
(by histological 
examination) 
11.9 
(by physical 
findings) 
Gabriel (75 cases)... .. 20 
Pennington (701 cases). 14 
Allingham 14 


Fansler™” has presented certain actuarial 
statistics showing that the mortality rate is 
normal in persons with anal fistula if the 
body weight of such persons is above nor- 
mal, but that in persons 15 per cent under 
weight who present anal fistula the mortal- 
ity rate is increased to 134 per cent. This 
he interprets as an indication of a correla- 
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tion between pulmonary tuberculosis and 
rectal tuberculosis, but the logic is not 
impeccable. 

Such discrepancies of opinion as those 
just previously noted, can occur only in 
cases in which criteria for accurate diagno- 
sis are lacking. In the case of the suspected 
tuberculous fistula to rely upon the physi- 
cal findings for the elucidation of the 
etiology is merely to hazard a guess. The 
only two rational criteria for judgment are 
(1) the finding of typical tubercles in pieces 
of tissue removed at biopsy and (2) the 
recovery of the tubercle bacillus from the 
lesion (either by simple smear or by animal 
inoculations). 

In making use of the second procedure, 
two special pitfalls must be avoided: (1) 
no other focus of infection must be present 
in the gastrointestinal or respiratory tract 
higher up, from which the tubercle bacilli 
could have been derived; (2) other acid- 
fast bacilli, especially the smegma bacillus, 
must not be confused with Koch’s bacillus. 
That the entire question is in need of 
accurate scientific and careful statistical 
bacterial study must be recognized. 

In the treatment of sinuses and fistulae 
known to be, or strongly suspected of 
being, tuberculous, it has been suggested 
that general anesthesia be avoided and that 
cautery excision be substituted for excision 
with the scalpel. Chisholm*! has recently 
reported a series of 22 cases of proven 
tuberculous sinus treated by this method 
with very favorable results. Healing has 
invariably occurred in from six weeks to 
three months. 

Smith? has advocated a combination 
of ultra-violet light therapy with surgical 
treatment; he uses the water-cooled quartz- 
mercury generator. 


FISSURE OF THE ANUS 


Simple anal fissures are rents in the 
mucocutaneous lining of the anal canal, 
and according to Yeomans** constitute 
about 8 per cent of all rectal diseases. 

They may be very superficial, on the 
one hand, or extend as deep as the internal 
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sphincter muscle on the other. A skin-tab 
frequently develops at the outer end of the 
fissure, the “‘sentinel pile of Brodie” which, 
when present is pathognomonic of fissure. 

Etiotocy. These lesions are less com- 
mon in children and the aged than they 
are in middle life. 

ExcitinG Causes. The exciting causes 
of fissure in ano are trauma and infection; 
the trauma may be dependent upon one or 
another of many factors such as the 

1. Passage of a scybalous fecal mass, 

2. Clumsiness in the use of a syringe tip, 

3. Unskilled prostatic massage and, 

4. The stretching of the pelvic outlet 
during parturition. 

Not infrequently fissure in ano repre- 
sents abscess formation in one of the 
sinuses of Morgagni. 

Symptoms. The characteristic symp- 
toms are two in number: (1) pain, which 
is exquisite during and immediately after 
defecation and which persists for several 
minutes or even hours as a dull, burning, 
aching, or throbbing pain, and (2) blood 
streaking of the stool or the passage of a 
few drops of bright red blood. 

Occasionally reflex symptoms may be 
prominent such as dysmenorrhea, dysuria, 
or retention of urine, and pains referred to 
the iliolumbar or sciatic nerves. 

Anal fistulae are more apt to be found in 
the posterior commissure in men, and in 
the anterior commissure in women. 

TREATMENT. The treatment consists 
in thorough dilatation of the sphincters, 
excision of the fissure and packing of the 
traumatized area with a small wick of 
gauze. Postoperative attention is required 
to keep the bowel movements liquid until 
complete granulation of the wound from 
the bottom has occurred. 


PRURITUS ANI 


Pruritus ani, in spite of a considerable 
number of investigations, remains more 
or less of an enigma. It has been universally 
appreciated that various local lesions are 
capable of causing the condition and that 
when these sources of irritation are eradi- 
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cated the pruritus disappears; the pruritus 
associated with diabetes and certain other 
systemic diseases is well known, and the 
treatment for such pruritus is obvious. 
A generally unappreciated source of pruri- 
tus is suggested by Terrell and Vaughn*4 
who in 1925 tested 25 patients with pru- 
ritus ani for food protein sensitization and 
found five who reacted positively and who 
were relieved by avoiding the sensitizing 
food substance. 

EtioLtocy. The etiology may be con- 
veniently classified as follows: 

1. Pruritus secondary to: 

1) Systemic diseases, especially dia- 
betes, diseases complicated by jaundice, 
and food sensitizations. 

(b) Local infections, such as fistula, 
fissure and mycotic invasions. 

2. Idiopathic pruritus. 

TREATMENT. The treatment for the 
varieties of pruritus secondary to systemic 
diseases or local infections is sufficiently 
obvious. The administration of massive 
doses of iodides (60-300 grains, t.id.) is 
sometimes efficacious in the treatment of 
mycotic infections. 

In the idiopathic variety of pruritus 
surgical treatment is satisfactory and 
consists of a wide undercutting of the 
perianal skin, the so-called undercutting 
operation or subcutaneous neurotomy of 

Ball. This operation simply severs the 
nerve supply to the perianal skin, thus 
producing a local anesthesia. 


STRICTURE OF THE RECTUM 
(NON-MALIGNANT) 


Non-malignant strictures of the rectum 
may be classified both with respect to 
form and also with respect to etiology. 

Structurally there may be described four 
varieties of lesions (according to Drueck) :”° 

1. The annular, which is circular and 
narrow. 

2. The tubular, 
broad. 

The linear which is non-circular. 

4. The valvular which represent hyper- 
trophy of Houston’s valves. 


which is circular and 
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Etiologically true strictures may be due to: 


1. Developmental anomalies. 
2. Trauma. 
3. Inflammatory processes. 


A. non-specific 

B. specific 
(a) syphilis 
(b) gonorrhea 
(c) tuberculosis 
(d) dysentery 


1. SrRicrURE DuE to DEVELOPMENTAL 
ANOMALIES. This type of stricture has 
previously been described and_ usually 
represents a defect at the junction between 
the proctodeum and the hindgut represent- 
ing incomplete cannularization of the 
intestinal lumen at this point; such stric- 
tures are located 1-114 in. above the anus 
and consist of a band or fold. 

Congenital strictures frequently give 
rise to few or no symptoms till about the 
age of puberty. It is supposed that at this 
period of life, changes in habits and dietary 
digressions may initiate symptoms, empha- 
sizing a degree of mechanical obstruction 
previously insignificant. 

2. TRAUMATIC STRICTURES arise as the 
result of: 

(a) The application of strong caustics 
to the rectal mucosa, e.g. silver nitrate 
and zinc chloride. 

(b) Surgical resection of the rectum with 
subsequent end-to-end anastomosis. This 
operation is almost invariably followed by 
stricture formation. 

(c) Childbirth and extrarectal opera- 
tions, notably gynecological procedures 
which may interfere with the blood supply 
to the rectum, especially in producing 
thrombosis of a branch of the middle 
hemorrhoidal artery. 

3. SrricruRE Due to INFLAMMATORY 
Processes. Various inflammatory reac- 
tions, both of a specific and non-specific 
nature are known to produce strictures of 
the rectum. 

Stricture formation does not occur in 
those cases in which the mucosa of the 
rectum alone is involved. The mucous lin- 
ing of the intestine is capable of very wide- 
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spread and complete regeneration after 
injury. 

Lesions occurring in the submucosa, on 
the other hand, are prone to undergo repair 
by a process of fibrosis. The subsequent 
contraction of the fibrotic connective tissue 
is responsible under these conditions for 
the production of a stricture. 

A. Non-specific Inflammation: 

(a) Neglect of fistulae may result in 
rectal stricture just above the internal 
opening. 

(b) Persigmoiditis and diverticulitis. 

(c) Peritonitis and _ pelvic cellulitis 
indirectly by the production of bands of 
adhesions which in turn may produce angu- 
lation of the bowel, and atrophy of the 
circular muscle fibers. 

(d) Inflammatory extensions from ab- 
scesses arising in the prostate of the male 
and the broad ligaments in the female. 

B. Specific Inflammatory Strictures. Gon- 
orrheal Stricture. That the gonococcus 
is capable of invading the rectum and 
initiating a proctitis is common knowledge, 
but it is questionable whether stricture 
formation frequently results therefrom, 
because one of the well-established charac- 
teristics of the gonococcus is that it lives 
on mucous surfaces and does not tend to 
invade submucous tissues. However, the 
rectum provides glandular openings, as 
does the urethra, and the development of 
rectal stricture by a mechanism similar 
to that involved in the production of ure- 
thral stricture is a possibility. 

Syphilitic Stricture. etiological 
importance of lues in the formation of 
rectal strictures is almost universally 
recognized Yeomans” found unmistakable 
evidences of lues in 80 per cent of his cases. 
Drueck,”®> however, has not had the same 
experience, many of his cases having shown 
neither a positive complement-fixation 
test nor a positive clinical history. 

Both chancres and mucous patches occur 
in the rectum and both involve structures 
below the mucosa. The microscopic changes 
found in syphilitic stricture consist of the 
formation of gummatous nodules around 
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the blood vessels and_ end-arteritis 
encroaching upon their lumina. 

Tuberculous Stricture. Primary tuber- 
culous lesions in the rectum are uni- 
versally admitted to occur but rarely. 
In those cases in which strictures have 
been proved tuberculous, either quiescent 
or active foci of infection are usually to be 
found in the lungs. 

Tuberculosis of the rectum represents 
most frequently a distinctive lesion in 
which sloughing of tissue is the fundamen- 
tal pathology. Only rarely does the tubercle 
bacillus produce a fundamentally prolifera- 
tive process with scar tissue contraction 
and stricture formation. Such pathology 
is more characteristic of carcinoma and 
diverticulitis, and the correct diagnosis is 
not often made clinically for that reason. 

Dysenteric Stricture. Dysenteric stric- 
ture, though a possibility, is probably of 
very infrequent occurrence. 

Procroscopic CHARACTERISTICS OF BE- 
NIGN STRICTURE. Benign strictures usu- 
ally occur from 2 to 6 in. above the anus. 
The rectum from the anus to the stricture 
is of the shape of a truncated cone, the 
truncation representing the _ stricture. 
Unless ulcerated, the mucosa over the 
stricture is apt to be of a bluish-white 
appearance, has Jost its shining luster, 
and characteristically appears dry. Its 
appearance corresponds roughly with that 
of a healed burn of the skin. The micro- 
scopic change represented is one from 
columnar to pavement epithelium. To the 
touch it feels dense and hard. The surface 
of the stricture itself rarely undergoes 
ulceration. 

Ulcerating areas above the site o/ 
stricture are usually resultant upon the 
irritant action of retained fecal material. 
Ulcerations below the site of stricture, on 
the other hand, commonly represent 4 
process of necrosis secondary to inter- 
ference with the local blood supply by the 
abnormal processes above. 

Ulcerations in the neighborhood of 
strictures, whether above or below the 
site of stricture, tend to undergo a process 
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of reactionary edema and incite granulation 
tissue formation, both of which combine 
still further to exaggerate the stenosis of 
the gut. 

TREATMENT. Non-malignant strictures 
of the rectum are of little importance 
surgically except from the point of view 
of excluding malignancy. The treatment 
of these strictures is the treatment of the 
disease to which they are secondary, 
supplemented by palliative colostomy in 
the most acute cases and graduated 
dilatations of the stricture at intervals of 
several days in the ordinary forms of the 
disease. 


SARCOMA OF THE RECTUM 


Sarcoma of the rectum is a very rare 
condition. Weeks” in 1927 was able to 
collect only 100 cases from the literature. 
He calculates that 1 case of rectal sar- 
coma occurs to every 242 sarcomas found 
elsewhere, and that 1 sarcoma occurs in the 
rectum for every 199 rectal carcinomata. 

Sarcomata of the rectum occur five 
times as frequently in the male as in the 
female. 

The reported cases range according to 
the age of the patient between thirty-five 
and eighty-one years. 

Sarcomata of the rectum are highly 
vascular neoplasia which originate in the 
submucous, muscular, or subserous coats 
of the bowel, especially the submucous 
area. They are usually hard in consistency, 
unless ulcerated, and are often peduncu- 
lated, in which case the ulceration charac- 
teristically occurs at the summit of the 
growth. 

The diagnosis is seldom made preopera- 
tively; the usual diagnosis is carcinoma. 
Less frequently they are confused with 
tuberculous and gummatous lesions and 
with hemorrhoids. 

Position. These tumors characteris- 
tically occur just above the anal opening. 
_Cuaracteristics. The mucosa. slides 
freely over the growth even when the 
latter is relatively large. The inguinal 
glands are never enlarged. Cachexia is 
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never sO pronounced in sarcoma as in 
carcinoma. 

They do not tend to ulcerate early as do 
carcinomata. 

The infiltrating form is differentiated 
from luetic strictures by complement- 
fixation and therapeutic tests. 

TREATMENT. X-ray and radium are 
valueless, and the radical treatment differs 
in no essential features from that of 
carcinoma. 


THE RECTAL SHELF 


The clinical entity described classically 
by Blumer’ in 1909 as the rectal shelf 
is a mass of metastatic tissue which 
occurs in the pouch of Douglas in the 
female, and in the rectovesical pouch in 
the male, and which projects into the 
rectum at a point corresponding approxi- 
mately to the limit of palpability of the 
examining finger on the anterior wall of 
the rectum. Metastasis in this area repre- 
sents presumably, in most instances, a 


process of seeding from a primary focus of 


malignancy elsewhere, more particularly 
in the stomach, detached cancer cells 
finding their way by gravity to the most 
dependent part of the abdominal cavity. 
Occasionally the rectal shelf may represent 
a conglomerated mass of tubercles occur- 
ring in connection with tuberculous peri- 
tonitis, or more rarely still direct extension 
of a tumor mass upward from the uterus 
in the female or the prostate in the male. 
The metastatic growth has a character- 
istic cartilaginous “feel” and frequently 
is not confined to the anterior part of the 
rectal wall but may completely surround 
the bowel becoming thinner posteriorly, 
thus roughly simulating the shape of a 
signet ring. The anterior part of the growth 
is the most protuberant and is called the 
shelf. There may or may not be ulceration 
over the most protuberant part of the shelf. 
As far as the present discussion is 
concerned the rectal shelf is important as a 
possible source of confusion in the diagno- 
sis of carcinoma of the rectum; unless the 
occurrence of this particular type of tumor 
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in the wall of the rectum is borne in mind 
one is apt to diagnose erroneously primary 
rectal carcinoma and incidentally to miss 
the significance of the mass in its relation 
to the true condition. 


PROLAPSE OF THE RECTUM 


[rioLoGy. Prolapse of the rectum is a 
disease primarily of children; over 60 per 
cent of the cases collected by Napalkow 
occurred in children between one and three 
years of age. 

The condition may, however, be en- 
countered at any period of life and is of not 
very infrequent occurrence in old age. 

As predisposing causes general muscular 
atonia, increased intra -abdomin: al pressure 
from various causes, chronic diarrhea, 
and diminution of the normal cancavity 
of the sacrum are considered of importance. 

Varieties. Rectal prolapse is described 
in three fundamental varieties: 

1. Muscosal prolapse, which is the 
most frequent type and in which there 
protrudes through the external sphincter 
of the anus mucosa unaccompanied by the 
muscular layers of the rectum. 

2. Complete prolapse, in which all the 
structures entering into the formation of 
the wall of the rectum protrude through 
the anus, and 

Intussusception of the pelvic colon. 

SymMproMs AND Sicns. In uncompli- 
cated cases the symptoms and signs of 
rectal prolapse are merely those of a 
regional tumor. The tumor may alternately 
appear and disappear, the protrusion 
occurring particularly as a_ result of 
bowel movement, during exercise, or when 
the patient is physically fatigued. Excor- 
lation and ulceration of the prolapsing 
mass may give rise to bleeding, excess 
mucous formation, and pain. If strangula- 
tion occurs the pain may become acute, and 
gangrene, with infection, may supervene. 

TREATMENT OF MucosaAL PROLAPSE. 
The treatment of mucosal prolapse in 
children is mainly conservative, since the 
condition tends to undergo spontaneous res- 
olution. Regulation of the bowels to insure 
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one soft bowel movement during the course 
of twenty-four hours, the avoidance of 
straining at the stool, the immediate 
replacement of the prolapsed mucosa, 
and the maintenance of a recumbent 
position for at least fifteen minutes imme- 
diately thereafter, will usually suffice, if 
this form of treatment be sufficiently 
persistent. 

Operative intervention in cases of muco- 
sal prolapse is indicated when the prolapse 
cannot be reduced and also when it is 
associated with hemorrhoids in old and 
emaciated persons. Simple removal of 
redundant mucosa will suffice in certain 
cases; formal removal of the entire cuff of 
mucous membrane after the manner of the 
Whitehead operation will be required 1 
others. 

TREATMENT OF COMPLETE PROLAPSE AND 
INTUSSUSCEPTION OF THE PELvic COLON. 
In cases of intussusception of the pelvic 
colon and in exaggerated cases of complete 
prolapse an intra-abdominal operation may 
be necessary; this consists of obliteration 
of the cul-de-sac of Douglas (or the recto- 
vesical pouch in the male) and mobilization 
and suture of the pelvic colon to the psoas 
minor tendon. 

In less well-developed cases _intra- 
abdominal manipulations are not required 
and either the operation devised independ- 
ently by Rehn and Delorme or, even more 
simply, a modified perineorrhaphy is fre- 
quently successful. 


BENIGN NEOPLASIA 


The common benign neoplasia of the 
rectum are (1) fibrous polypi, (2) adeno- 
mata, and (3) papillomata. 

Fibrous polypi occur most frequently at 
the mucocutaneous margin; they are com- 
posed of a connective tissue stroma covere«! 
by squamous-celled epithelium. They var) 
in size from that of a small pea to that of « 
small egg. Symptoms caused by these 
tumors are purely mechanical and when 
removed by clamp and cautery they do no‘ 
tend to recur. 

Benign adenomata of the rectum m2) 
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occur at any point on the mucosa of the 
rectum, or, for that matter, anywhere on 
the mucosa of the bowel cephalad to the 
rectum. When occurring in the lowermost 
part of the rectum they may be recognized 
by digital examination; when they occur 
beyond the reach of the examining finger 
they are recognized only by protoscopic or 
sigmoidoscopic examination. They may be 
single or multiple, may range in size up to 
that of a walnut and in appearance may 
vary between that of the normal mucous 
membrane and a finely lobulated and 
reddened appearance like that of a rasp- 
berry. They are pedunculated. Unless the 
pedicle is sufficiently long to permit the 
tumor to protrude from the rectum, the 
only symptom which may be present is 
hemorrhage either at stool or between 
bowel movements. 

The treatment of adenoma is complete 
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clamp and cautery excision if the tumor is 
placed sufficiently low; otherwise, fulgura- 
tion. Recurrences are rare. 

Papillomata of the rectum are lobulated 
or villous tumors which are soft and 
sponge-like in consistency, red in color, 
and may vary in size from that of a pea 
to that of a small cocoanut. Microscop- 
ically the tumors consist of branching con- 
nective tissue stroma strands covered by 
high columnar epithelium. These tumors 
may be pedunculated but usually present a 
broad sessile base. 

The symptoms caused by papillomata 
are similar to those produced by adeno- 
mata. The treatment of the two conditions 
varies somewhat by virtue of the fact that 
papillomata tend to undergo malignant 
changes; in cases of doubt, therefore, as 
to the benignancy of a papilloma, radical 
excision should be practiced. 
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DIFFERENTIAL DIAGNOSIS OF PEPTIC ULCER AND 
CHRONIC APPENDICITIS* 


I. W. HeEtp, m.p. AND A. ALLEN GOLDBLOOM, M.D. 


NEW 


HE dependence of the successful 

medical treatment of uncomplicated 

peptic ulcer upon proper diagnosis is 
too well known to need emphasis. The chief 
cause of the failure of medical treatment 
of peptic ulcer, when it does fail, is the 
coexistence of other intraabdominal dis- 
eases demanding surgical procedure. 

One such affection that is very important 
to differentiate from peptic ulcer, according 
to our experience, is chronic appendicitis. 
We do not intend here to discuss the 
symptoms and signs of peptic ulcer but 
shall confine ourselves rather to chronic 
appendicitis when it simulates peptic 
ulcer. 

Chronic appendicitis is an affection 
which, as a clinical entity, has been the 
subject of considerable discussion. Two 
extreme camps exist with regard to it. 
One is convinced that the chronically 
diseased appendix plays a very important 
role in bringing about all kinds of gastro- 
intestinal symptoms, especially those that 
simulate peptic ulcer. Among this group, 
we find such authorities as Deaver, Rolles- 
ton, George D. Stewart, and others. 
The other group minimizes chronic appen- 
dicitis as a cause of gastrointestinal 
symptoms, and some go so far as to call 
its réle in this connection a myth. 

We are frank to admit that the more our 
experience grows, the more we are con- 
vinced that the chronically inflamed appen- 
dix not only may but actually does, in a 
great many instances, cause disturbances 
in the stomach fully simulating peptic 
ulcer. We consider that the teaching of 
George D. Stewart to the effect that 33 
per cent of peptic ulcer symptoms are to 
be sought in a diseased appendix, and that 
the removal of the cause will do away 
with the symptoms, should be fully heeded. 
It is very well known that chronic appendi- 
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citis may simulate peptic ulcer in every 
detail, even to the extent of profuse gastric 
hemorrhage. Several such cases have been 
encountered by us. Just why chronic 
appendicitis should cause profuse gastric 
hemorrhage is impossible of explanation, 
but it may be that it causes a disturbance 
in the gastric capillaries so that diapedesis 
results giving rise to diffuse bleeding 
(typus Dieulafoy). This capillary diapede- 
sis may be caused by the deleterious effect 
of toxins on the capillaries. It is interesting 
to note, as we have mentioned elsewhere, ! 
that as a rule gastric hemorrhage resulting 
from chronic appendicitis, unlike that 
due to peptic ulcer, is refractory to medical 
treatment. If the hemorrhage is controlled, 
it is only for a short period of time. The 
anemia remains extremely profound and 
is only slightly influenced by blood trans- 
fusions and other measures. If one encoun- 
ters a case with profuse gastric hemorrhage 
that is impervious to medical treatment, 
granting that rupture of the pancreoduo- 
denal blood vessels and an_ ulcerating 
carcinoma of the stomach may be ruled 
out, he may conclude that the gastric 
hemorrhage is of extragastric origin such 
as (1) cirrhosis of the liver, (2) thrombosis 
of the splenic vein with Banti’s symptom 
complex, (3) thrombosis or aneurism oi 
the hepatic artery or (4) chronic appendi- 
citis. The first three of these extragastric 
affections, although rare, are usuall) 
readily recognized. In their absence and 
in the presence of a profuse gastric hemor- 
rhage that does not surrender to medica! 
treatment, one must think of chronic 
appendicitis as a cause. We have encoun- 
tered 5 cases of this type confirmed } 
operation. The patients were id 
uals, the oldest being thirty-three years 
of age. 

It would seem, from experience, that 
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there is no justification for the prolonga- 
tion of the controversy that chronic 
appendicitis is not the cause of symptoms 
simulating those of peptic ulcer. However, 
as stated before, there are still a number of 
important internists and surgeons who 
discredit it in this regard. They justify 
their position by claiming that in many 
individuals the removal of even a demon- 
strably diseased appendix fails to do away 
with the gastric symptoms. Such an argu- 
ment, however, is not valid because the 
chronically diseased appendix may have 
been caused by gastric catarrh which 
needs care even after appendectomy in 
order that the symptoms may be perman- 
ently relieved. Again, disturbed motor and 
secretory gastric functions may persist 
for some time after the appendectomy and 
need postoperative medical treatment. 
If this is not administered, the continuous 
gastric irritation may actually lead to the 
formation of an ulcer. That this is so has 
likewise been verified for us by experience. 
In other cases, extensive pericecal adhe- 
sions or adhesions extending to the right 
hypochondrium exist after the removal 
of the appendix causing marked gastric 
symptoms resembling even those of peptic 
ulcer. In a very few cases it has been 
demonstrated that the appendicular stump 
itself may cause irritation in the ileocecal 
region. Occasionally typhlitis and dis- 
placement of the cecum or a thickened 
cecum may interfere with the function of 
the colon, particularly of the ascending 
colon and of the junction of the cecum and 
ileocecal region, giving rise to gastric 
symptoms even after the removal of a 
diseased appendix. This is so well known 
that it should automatically vitiate any 
argument that such a diseased appendix 
was per se not the cause of the original 
peptic ulcer symptoms. 

Another argument often advanced 
against the chronically diseased appendix 
as a cause of gastric ulcer sy mptoms is that 
frequently such an appen.'*x is removed 
and, at the time of appendectomy, no 
ulcer i is detected by the surgeon’s pains- 


Held & Goldbloom—Peptic Ulcer 


American Journal of Surgery 


275 


taking inspection and palpation of the 
stomach and duodenum. Notwithstand- 
ing, several months, or perhaps a few years 
later, after a period in which the patient 
has continued to suffer his peptic ulcer 
symptoms, another operation becomes 
necessary, at which a large ulcer is found. 
On this basis, the argument is advanced 
that the existence of an ulcer was over- 
looked during the first operation. 

It may be agreed that at the time of 
the first operation a small ulcer impossible 
of discovery by the surgeon was present 
and that had medical treatment been 
directed against the ulcer after the appen- 
dectomy the development of the large 
ulcer might have been prevented. In 
reality, we have encountered 3. cases 
where a small peptic ulcer was present, 
demonstrable to the surgeon on the 
operating table, in association with a 
chronically diseased appendix, but there 
was no evidence that it had given rise to 
mechanical disturbance sufficient to war- 
rant gastric surgery. For that reason 
the surgeon decided to remove only the 
appendix. These patients were medically 
treated post-operatively and although a 
number of years have since elapsed they 
have experienced no return of their ulcer 
symptoms. They were all young, two not 
yet twenty and one in the twenties. This 
is important because it has been empha- 
sized by many surgeons that if peptic 
ulcer occurs so early in life, giving rise to 
persistent symptoms not yielding readily 
to internal treatment, as a rule gastric 
surgery eventually becomes necessary. 

One reason for the continuance of the 
controversy regarding the clinical impor- 
tance of chronic appendicitis is its varied 
symptomatology. No less a clinician than 
Sir Humphry Rolleston has tried to 
create some order by dividing these 
symptoms into four groups, viz. mechani- 
cal, toxic, infectious and reflex. This is not 
the place to discuss the first three groups, 
but rather shall we focus our attention 
upon the fourth group where the symptoms 
point away from the appendix and are 
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reflexly referred to the stomach. These 
may so simulate the manifestations of 
peptic ulcer that the most careful examina- 
tion is necessary in order to arrive at a 
positive diagnosis. 


HISTORY 


The history of an acute attack is of the 
utmost importance. One encounters many 
cases, however, where such a_ history 
cannot be obtained either because the 
attack was so mild as to have escaped 
diagnosis, or, as pointed out by Deaver, 
occurred so early in life that it was merely 
diagnosed as some form of intestinal 
indigestion. 

It is curious that quite often when a 
patient describes his gastric symptoms, 
particularly when speaking of his pain, he 
points with his finger not to the duodenal 
region but to the ileocecal region. He 
speaks about pain in his stomach and 
points to bis appendix. This simple obser- 
vation has enabled us often to make a 
correct diagnosis. 

Regarding periodicity, although in 
chronic appendicitis simulating peptic ulcer 
the individual has period aggravation of 
his symptoms with all the characteristics 
of peptic ulcer he is not entirely free of 
symptoms during any period of remission. 
In this respect he differs from the peptic 
ulcer patient who, during the period of 
remission, is symptom free. The gas- 
trointestinal tract of the individual with 
a chronically inflamed appendix giving 
rise to peptic ulcer symptoms will respond 
with abnormal sensations to any form of 
irritation, particularly to indiscretions in 
diet. Constipation is especially troublesome 
to him. It does not cause distress in the 
colon but one that manifests itself as 
gastric symptoms. 

Secretory phenomena such as_ very 
marked pyrosis and sour regurgitations 
may exist. This pyrosis may come on just 
as in peptic ulcer, viz. two and even three 
hours after a meal, and may be relieved 
by bicarbonate of soda. More often, how- 
ever, it behaves like functional hyper- 
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secretion without underlying ulcer. It is 
present the greater part of the day and 
bicarbonate of soda is not as effective as 
in peptic ulcer. The pyrosis in the latter 
is quickly relieved if the patient belches 
after the bicarbonate of soda. It is also 
typical that more often than in peptic 
ulcer the patient will often force himself 
to vomit excessive secretions in order to 
be relieved of distress. The pyrosis seldom 
disturbs the patient’s sleep. In the vast 
majority of peptic ulcer cases, during 
the period of active symptoms, there are 
both pain and hypersecretory manifesta- 
tions. In chronic appendicitis, there may 
be periods when sensory symptoms pre- 
dominate and others when hypersecretory 
symptoms are in the ascendancy, resem- 
bling purely functional disturbances of the 
stomach. This is one reason why these 
cases are so often considered purely 
neurotic or hysterical, or as termed by 
the French, appendicitis neurasthenique or 
bysterique. 

Motor disturbances present themselves 
as marked functional disturbances in the 
epigastric region and sometimes in the 
form of delayed emptying of the stomach 
so that the patient may vomit food 
ingested ten or twelve hours earlier. 

When sensory symptoms are in the 
foreground, the patient complains of actual 
pain in the epigastric region, one or two 
hours after a meal. It has been our ex- 
perience that the pain is never as severe 
as in the actual peptic ulcer case, except in 
those rare instances where marked pyloro- 
spasm may intermittently occur causing 
acute attacks resembling perforated peptic 
ulcer. 


OBJECTIVE EXAMINATION 


Pressure Tenderness: In view of the fac' 
that the ileocecal region is often sensitiv: 
to pressure even in normal individuals, th« 
diagnostic value of tenderness over the 
ileocecal region must be carefully weighec 
If the appendix i is diseased and is the cause 
of the patient’ s gastric symptoms, then 
when pressure is exerted over the ileocec::! 
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region the patient will generally complain 
of pain in the epigastric region. Where 
such reflex gastric symptoms exist, the 
focus of segmental irritation lies in the 
area supplying the stomach. Mackenzie? 
attributes this local tenderness entirely 
to the result of spinal nerve irritation of the 
tenth and twelfth dorsal segments of the 
cord. A. F. Hurst,* on the other hand, 
believes that the sensation of pain in the 
epigastric region resulting from pressure 
over the appendicular region is due to a 
pyloric dysfunction either in the form of 
spasm or achalasia. Both agree that the 
epigastric tenderness in such cases is not 
due to a direct lesion of the stomach but 
is of reflex origin. It is our opinion that the 
explanation of Mackenzie of irritation in 
the segment of the cord in the region of the 
stomach is the most responsible factor and 
that if such irritation persists so that there 
is a summation of irritating impulses, 
continuous pain in the organ supplied by 
the segment will occur. Such cord irritation 
may cause symptoms after the diseased 
organ has been removed. 

Hyperesthesia: This is another objective 
finding in many of the cases where the 
appendix is the cause of gastric symptoms. 
Such hyperesthesia originates in that part 
of the segment of the cord from which the 
spinal nerves emerge supplying the skin 
overlying the organ. An impulse from the 
affected organ to the segment of the cord 
travels from this to the brain and from 
there efferently to the skin. The process is 
one of double efferent impulse. In the 
language of Fraser:* 


Whatever the nature of the impulse, a series 
of abnormal efferent stimuli originate and are 
transmitted by way of the sympathicus and 
the posterior nerve roots to the segment or 
segments of the spinal cord through which the 
vagus is innervated. Where it is a question of 
stress of stimuli or the summation of abnormal 
stimuli a state of affairs comes to exist in which 
the respective segments of the cord demon- 
Strate an undue degree of irritability. If, under 
these circumstances, a stimulation be trans- 
mitted to the disturbed spinal segment from 
the corresponding area of skin distribution that 


Held & Goldbloom— Peptic Ulcer American Journal of Surgery 2" 7 


stimulus is exaggerated by virtue of the spinal 
irritability. The process is one of a double 
afferent impulse. The visceral afferent has not 


Fic. Fic. 2. 


Fic. 1. Common area of hyperesthesia or hyperalgesia 
in relation to appendicitis. (Sherren’s triangle.) 
(After Fraser.) 

Fic. 2. Areas of hyperalgesia or hyperesthesia in rela- 
tion to retrocecal appendicitis. (After Fraser.) 
entered the sphere of consciousness but is 
represented as an exaggeration of painful 
impulse because of the irritated field through 

which the superficial structure has passed. 


If the stimulus to pain originating in the 
organ is a continuous one, the afferent and 
efferent messages to the corresponding 
segment of the cord may give rise to con- 
tinuous pain without demonstrable objec- 
tive signs. Individuals complaining of this 
continuous pain are often stamped as 
hypochondriacs or hypersentitive, whereas 
in reality there is pain actually due to a 
summation of irritating stimuli in the 
segment of the cord. This persistent hyper- 
algesia and hyperesthesia may so irritate 
the center in the cord that even after 
removal of the diseased organ the irritation 
continues and symptoms referable to the 
organ are present. It is this fact that 
sometimes leads us to state erroneously 
that the primary cause was not in the 
diseased organ. Of course, the evaluation 
of the summation of irritations to the 
cord as a sign of organic disease is some- 
what restricted because such summation of 
irritation causing pain in the visceral organs 
aggravated by nerves from these segments 
may be present without any disease of the 
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appendix is over-distended and filled with 


organ, best explaining, according to Lin- 
contents such as inflammatory exudate, 


stedt,® the different neuralgias simulating 


It is filled with 


organic pain. 


Fic. 3. Cecum high with unusually long appendix. 


Hyperesthesia and hyperalgesia in asso- 
ciation with a diseased appendix are, in a 
large number of cases, confined to a space 
over the right side of the abdomen known 
as Sherren’s triangle (Fig. 1). The pin 
method of determining whether such hy- 
peresthesia or hyperalgesia exits is as 
follows: The body of the pin is rested 
upon the lateral edge of the middle finger 
and the finger is allowed to rest upon the 
skin so that as the pinpoint travels over 
the area under investigation it is pre- 
ceded by the finger. This has a double 
advantage. The pressure of the pin is 
maintained constant while the preceding 
finger prepares the skin for the reception 
of the pin stimulus. According to Fraser’s 
exact studies, hyperesthesia and hyper- 
algesia are positive in about 50 per cent 
of the cases. He has followed up his 
observations by a study of cases and has 
made the remarkable observations that 
it is present only in such cases where the 


parasites or concretions. 


Fic. 4. Chronic adherent appendix thickened in middle 
part. Patient operated on. 


fecaliths or parasites, it can give rise to 
pain over the appendicular region, hyperes- 
thesia and hyperalgesia, although the 
pathologist may upon examining the re- 
moved appendix find it absolutely normal. 

Livingstone’ has described a phenomenon 
in cases of chronic appendicitis that is 
very typical. Any traction of the skin 
over the ileocecal region, the skin being 
pulled upward and outward by the thumb 
and index finger, gives a definite sensation 
of pain. Although not present in ever) 
case, this phenomenon when it does 
exist points very strongly to a diseased 
appendix. 

When an appendix is retrocecally situ- 
ated, even in chronic cases, the pain !s 
often referred to the right loin simulating 
renal pain. It differs from the latter on'y 
in the fact that it is more or less ee 
and that it is very often accompanied } 
digestive disturbances. In these cases, “0 
area of hyperesthesia over the right loin 
is distinctively characteristic (Fig. 2). 
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Abdominal Reflexes: Where hyperes- 
thesia is present, there is also a marked 
increase of the abdominal reflexes of the 
affected side, provided, of course, the 
abdomen is not pendulous and obesity is 
not marked. This is a very important 
finding because it indicates that the area 
of hyperesthesia is not due to underlying 
peritoneal irritation which causes rigidity 
of the overlying abdominal wall, but is 
due to viscus Irritation giving a tension of 
the overlying abdomen. Matthes’ long ago 
pointed out that where there is abdominal 
tension the abdominal reflexes are in- 
creased. He utilized this finding to differen- 
tiate between abdominal pain brought 
about by tension of abdominal muscles 
resulting from pleurisy or pericarditis and 
that resulting from abdominal rigidity 
caused by intra-abdominal disease with 
peritoneal irritation or peritonitis. In the 
former, the abdominal reflexes are mark- 
edly exaggerated whereas in the latter 
they are diminished or entirely absent. 

William Klein,’ in his study of the 
importance of abdominal reflexes in intra- 
abdominal diseases, has differentiated hy- 
peresthesia that is obtained only when the 
skin is pinched over a diseased organ from 
the contraction reflex that is a response to 
scratching of the skin over a particular area. 
He has found that when the peritoneum is 
involved, the contraction reflex is absent. 

Percussion Tenderness (Mendel’s sign): 
According to some authors, this is a fre- 
quent finding in chronic appendicitis, but 
this does not correspond to our experience. 
We find it frequently present over the 
duodenal region when duodenal ulcer is 
present. 

Tenderness on Pressure over the Left 
Shoulder Clavicular Joint: When chronic 
appendicitis gives rise to marked gastric 
symptoms, we have often found consider- 
able tenderness when pressure is exercised 
over the anterior part of the left border 
of the humeroclavicular joint near the 
acromia process corresponding to a sen- 
sitive pressure point on the right side in 
case of gall bladder disease. 
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Pain or Discomfort on Inflation of Colon 
(Bastedo’s sign): When the colon is inflated 
with air the patient experiences pain and 


Fic. 5. Cecum high with long thick, persistently filled s 
shaped appendix. 


discomfort over the appendicular region 
in the presence of chronic appendicitis. 
It has also been observed that if the colon 
is filled with water, pain is experienced 
over the appendicular region at the time of 
distention of the colon. 

Pain upon Rectal Examination (Reder’s 
sign): Upon rectal examination, the patient 
often states that he experiences pain in the 
appendicular region. In our experience, 
this has seldom yielded any information 
of value. This is the case for us, also, with 
regard to the Bastedo aids to diagnosis. 

Pain on Pressure over Left Side of Abdo- 
men: According to Rovsing’s finding, 
pain is experienced in the appendicular 
region if pressure is exercised on the left 
side of the abdomen at a point correspond- 
ing to McBurney’s point on the right side. 


SECRETORY FINDINGS 


Despite the fact that the studies of 
gastric secretion in chronic appendicitis 
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fill volumes, the conclusions regarding 
diagnosis are not consistent. In a large 
number of cases, although symptoms of 
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makes possible the visualization of the 
appendix and reveals its influence, when 
diseased, upon adjacent organs. Every 


Fic. 6. Various types of direction of appendix from cecum. (After Ludwig Fadder.) 


hyperacidity and hypersecretion are pres- 
ent, the acidity figures are normal and 
actual hypersecretion is not present. We 
may say, therefore, that much reliance 
cannot be placed on the gastric secretory 
findings. In some cases, however, where the 
acidity is disturbed the manifestation is 
that of hyperacidity. The acidity may be 
higher than in gastric ulcer, but it is 
never as high as in those cases of duodenal 
ulcer where hyperacidity is present. In 
peptic ulcer, pyrosis and sour regurgita- 
tions generally correspond to actual hyper- 
acidity. By means of the fractional deter- 
mination of gastric acidity one will find 
that in chronic appendicitis even where 
there is hyperacidity, it is not continuous 
as is the case in duodenal ulcer. At the 
end of one and one-half or two hours the 
acid figures are like those of a normal 
individual or only slightly elevated. Fen- 
wick? has tried to differentiate the patho- 
logical lesion of chronic appendicitis on the 
basis of gastric secretions. If the mucous 
membrane of the appendix is the seat of 
chronic ulceration there is usually hyper- 
acidity. If the chronic appendicitis is 
complicated by marked pericecal or ap- 
pendicular adhesions subacidity is present. 


ROENTGEN FINDINGS 


The diagnostic aid of greatest impor- 
tance is the roentgen examination, which 


effort to visualize the appendix is worth 
while. We have often been able to demon- 
strate that at one examination an appendix 
may fill and at another fail to do so. As a 
rule, no special efforts are necessary to 
fill the appendix. It is generally visualized 
after six, eight or twenty-four hours. 
Czepa™ advocates a method that greatly 
aids in filling an appendix that would 
remain unfilled otherwise. The object of 
his method is to liquefy the barium 
contents of the ileum so that the barium 
will enter the appendix. For this purpose, 
he gives epsom salt after the barium meal. 
Three, six or eight hours later he examines 
the ileocecal region fluoroscopically and 
roentgenographically. If the appendix does 
not fill under fluoroscopic control, he exerts 
pressure over the ileocecal region and so 
succeeds in filling it. It must be empha- 
sized, however, that failure of the appendix 
to fill or the fact that it has filled anc 
remains filled a longer time than norma: 
does not justify a conclusion that the 
appendix is diseased. . 
Size of the Appendix: The size of th 
appendix in most cases depends upon the 
status of the individual. We must not base 
our diagnosis entirely on the length of the 
appendix but, as seen in the accompany!ns 
illustrations (Fig. 3), if the length 's 
strikingly abnormal and out of proportion 


to the rest of the abdominal viscera we 


\ \ \ | 
| 


New Series Vor. X, No. 2 
may assume that the size of the appendix 


is due to hypertrophy resulting from 
disease. An exceptionally small appendix 


Fic. 7. Appendix filled to left of median line. 


must also be considered pathological. The 
small size is generally due to the fact that 
the greater part of the appendix is obliter- 


ated by chronic inflammation. In these 
cases, the surgeon will find an abnormally 
long appendix despite the fact that the 
roentgen examination showed only a very 
small organ. 

Shape of the Appendix: One expects to 
find the base of the appendix a good deal 
wider than the apex but not infrequently 
the reverse is true: the middle portion is 
wider than the base (Fig. 4). Such a finding 
is usually evidence of appendicular inflam- 
mation. Occasionally during the course 
of the examination, the entire appendix is 
seen to lie in a circle or in an s shape or as 
some other figure. If this distortion persists 
throughout the examination, the appendix 
may reasonably be assumed to be patho- 
logical (Fig. 5). 

Contractions of the appendix are still a 
a question. The studies of Max 
Cohn,!! a pioneer in roentgenography of 
the appendix, have convinced him that 

visualized contractions are merely an 
indication that the appendix has segmen- 
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tations like the colon proving that it 
empties its contents like the colon. The 
so-called beaded appendix that, at one 


Fic. 8. Appendix short and beaded, obliterated and 
bound down by adhesions. 


time, was considered pathological is accord- 
ing to Cohn only an indication of the 
normal physiology of the appendix. 

Motility of the Appendix: This, as 
indicated by its emptying, is accomplished 
by the segment of the appendix plus that 
of the cecum. If an appendix is persistently 
filled for many days and maintains a 
continuous shape, it is generally diseased. 

Mobility of the Appendix: This must be 
judged in relation to the adjacent organs, 
particularly the cecum. Where the cecum is 
normally movable we expect the appendix 
to be equally mobile. However, if appen- 
dicular mobility is restricted but the 
cecum is freely movable it is reasonable to 
conclude that the lack of mobility of the 
appendix is due to appendicular adhesions. 
In the hypersthenic individual, the cecum 
is usually high and has a short mesentery, 
with mobility limited and not demon- 
strable in even a normal state. 
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Position: It is well known that normally 
the position of the appendix varies a great 
deal (Fig. 6). It may be situated very low 


Fic. 9. Retrocecal appendix, forming beaded type of 
appendix. 


in the pelvis, behind the cecum or pointing 
to the left side of the abdomen. Whether 
the position of the appendix has patho- 
logical significance can only be judged if 
its relation to the ileum and cecum is 
considered. If it is situated very low in an 
asthenic individual in whom the rest of the 
abdominal viscera are low it is but part of 
a general status. But if it is situated low 
and pulls down the ileum, while the cecum 
and the rest of the colon, particularly the 
hepatic flexure, are in a normal position, 
it is quite likely that the position assumed 
by the appendix and ileum is abnormal, 
due to adhesions. This is even more so if 
the appendix is low and the ileac coils 
remain high, especially if the latter lie in 
the median or to the left of the median 
line (Fig. 7). If, in addition, the ileac 
coils are dilated and contain gas, the 
diagnosis of ileocecal adhesions, resulting 
in most cases from chronic appendicitis, 
can be made with certainty (Fig. 8). As 


NOVEMBER, 1930 


a rule, the close adherence of the appendix 
and the cecum usually causes adhesions 
between the diseased appendix and the 


Fic. 10. Appendix thickened in middle due to chronic 
appendicitis. Retention in ileum, with spastic cecum 
simulating Stierlin-Lawrason Brown phenomenon. 


cecum so that the abnormal position is 
present in both conditions, viz. ileac 
adhesions and cecal adhesions. So we 
would find that with the appendix path- 
ologically placed retrocecally, the cecum 
is usually very high (Fig. g). If it is path- 
ologically low in the pelvis or is pulled to 
the left side of the abdomen, the cecum is 
correspondingly displaced. But we must 
emphasize that the position of the cecum 
should be considered abnormal only if its 
position does not correspond to the status 
of the individual. In cecum mobile both the 
appendix and cecum may be found in an 
abnormal position, either very low or to 
the left of the median line, without an) 
underlying pathology. 

Cecal Spasm and Ileocecal Stasis: Marked 
cecal spasm and particularly ileoceca! 
stasis are indications of appendicular 
disease. The stasis in the ileum and 
spasticity of the cecum as a result o! 
chronic appendicitis may be so marked «s 
to simulate the Stierlin or Lawrason-Brown 
complex of ileocecal tuberculosis (Fig. 10). 
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Again, marked dilation of the cecum may 
be present. 

Of less diagnostic importance but worthy 
of consideration, nevertheless, is the putty- 
like appearance of the cecum that occa- 
sionally persists days after the colon is 
empty (Fig. 11). This finding is significant 
in that it shows a coaffection of the cecum 
probably due to catarrh of the mucous 
membrane of the cecum (typhlitis or peri- 
typhlitis secondary to chronic appendicitis). 

Tenderness over Appendix, Fluoroscop- 
ically Observed: This finding is of value only 
if one is certain that the tenderness 
is definitely localized over the entire 
appendix, and only when the area of 
tenderness varies with the position of the 
organ. Sometimes dilated ileac coils holding 
the contrast meal much beyond the 
normal time may be due to spasm of the 
ileocecal sphincter, as pointed out by 
Case.” 

Ileocecal Valve Incompetency: This was 
at one time actually accepted as pathog- 
nomonic of disease in the ileocecal region. 
In view of the fact that it is encountered 
in many ulcer individuals, its pathological 
significance can be utilized only in con- 
junction with other signs of disease. It is 
important to remember that where there 
is marked ileocecal valve incompetency 
(Case’s “third degree ileocecal valve in- 
competency’’) a diagnosis of a disturbance 
in the ileocecal valve is justifiable. This 
is due, in most cases, to a diseased appendix 
with ileocecal adhesions. 


INDIRECT ROENTGEN SIGNS 


Partial or Localized Spasm of the Stomach: 
One of the indirect signs tending to explain 
the gastric symptoms that result from 
chronic appendicitis is partial or localized 

spasm of the stomach. Localized spasm, 
evidenced by indentation on the greater 
curvature in the pars media, is often seen 
in the films but is best demonstrated when, 
under the fluoroscope, pressure is exercised 
over the appendicular region. It has been 
our observation that this spastic indenta- 
tion is particularly marked during the time 
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pressure is exercised over the appendicular 
region but at most persists only several 
minutes. In this respect it differs in its 


Fic. 11. Chronic appendix, thickened in proximal part, 
delay in emptying and gas in ileum and cecum. 
Putty-like appearance of cecum with adhesions. 


diagnostic significance from spastic inden- 


tation due to intrinsic disease of the 
stomach proper, viz. ulcer on the lesser 
curvature. 

One occasionally encounters partial gas- 
trospasm confined to the pars pylorica. 
This may be so marked and so persistent 
as to simulate the pivot-shaped pylorus 
due to cancer. Spasm of the stomach in 
conjunction with chronic appendicitis is 
most often encountered in the vagotonic 
individual. Spasm of the sphincter pylori to 
the extent of giving rise to marked delay 
in emptying of the stomach is not common 
in chronic appendicitis. It is occasionally 
observed, however, at the time chronic 
appendicitis gives rise to active peptic 
ulcer symptoms. Then, despite the norma! 
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position of the stomach and the normal 
outline of the stomach and duodenum, we 
encounter gastric residues often beyond 
eight hours, undoubtedly due either, as 
Hurst says, to achylasia, or to what we 
believe to be the case, namely actual 
spasm of the sphincter pylori. This spasm 
is evidenced by the fact that the pylorus 
is unusually dilated and large so that 
whatever contrast food leaves the stomach 
does so in the form of a very narrow stream. 
Fluoroscopically, this spasm differs from 
the stenosed pyloric obstruction in that 
the excessive peristaltic waves character- 
istic of pyloric stenosis are absent. 

Spasm in the Small Intestines: Chronic 
appendicitis with marked gastric symp- 
toms may also cause spasm in the small 
intestines, particularly in the entire ileum, 
often also in the sigmoid. 

Dilated First Portion of Duodenum: A 
not infrequent indirect x-ray finding in 
chronic appendicitis is a markedly dilated 
first portion of the duodenum. This has 
long been recognized clinically. The experi- 
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mental and clinical observations of Draper 
and Johnson! explain why adhesions as 
well as appendicular disease do cause such 
dilation. They found when reproducing 
ileocecal lesions in the dog that there is a 
marked dilatation of the duodenum. 


SUMMARY 


An attempt has been made to emphasize 
the important réle played by chronic 
appendicitis in the causation of peptic ulcer 
symptoms. Often the removal of a chroni- 
cally diseased appendix removes the cause 
of peptic irritation and such removal may 
actually prevent the formation of such an 
ulcer. The differential diagnosis of chronic 
appendicitis and peptic ulcer is of the 
utmost importance because of the possi- 
bility of avoiding prolonged medical treat- 
ment of the symptoms of peptic ulcer which 
are due to a chronically diseased appendix. 
There are sufficient objective criteria to 
make this differential diagnosis possible, 


if heeded. 
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acterized by pain and stiffness of 
the vertebral column with or without 
deformity, has of recent years been the 
subject of a great deal of comment by 
orthopedists and medical men in general. 
Its prevalence, chronicity and varying 
symptomatology, together with the social 
and economic importance of its alarming 
sequelae, have been evidenced by the 
interest expressed in medical literature 
throughout the past half-century. Efforts 
to combat the inroads of this distressing 
condition have led to the establishing of 
numerous etiological factors, various types 
of pathology and manifold classifications 
based on clinical or morbid anatomical 
observations. But the treatment has been 
conservative and perfunctory. The disease 
has been allowed to proceed to the late 
stage of deformity, which is not only 
incapacitating to the patient, but often 
decidedly painful and difficult to endure. 
In view of the fact that so many of these 
patients have been considered beyond the 
possibility of relief, and because there has 
been very little so-called radical treatment 
instituted, we believe that a general sum- 
mary of the condition, together with the 
reporting of several cases which have been 
treated by manipulation, will tend not 
only to stimulate further interest in the 
disease, but will definitely show that it is 
possible to obtain a correction of the 
deformity in certain selected cases. 


by a disease entity char- 


HISTORY 


Skeletons recently unearthed in arche- 
ological expeditions have borne mute 
evidence that spondylitis was a disease 
lactor existing prior to the advent of homo 
sapiens. The condition was _ prevalent 
among the Romans and Greeks and its 


unmistakable signs have been observed in 
Egyptian mummies. 

Despite the long-standing history and 
frequent incidence of the disease, and 
although there had been much in the litera- 
ture concerning spinal deformities and 
general osteoarthritis, it was not until 1844 
that the condition of arthritis of the spine 
per se was described by C. G. A. Alden- 
hoven.! Twenty years later, Blezinger and 
Von Thaden? recorded their observation 
on “Chronic Ankylosing Spondylitis,” 
and, in 1866, Brodhurst* in Reynolds’s 
““System of Medicine”’ described a case of 
ankylosis of the spine due to gonorrhea. 
Virchow‘ in 1867 differentiated patholog- 
ically between what he called “‘arthritis 
deformans”’ of the spine, with bone forma- 
tion between the vertebrae and atrophy 
of the discs, and. “‘osteoarthritis”’ due to 
ossification of the spinal ligaments. Ten 
years later, Fagge® gave the first complete 
post-mortem account of a case in which 
there was extensive ossification of the 
spine and hip joints. In 1884, Striimpell® 
reported a case of ankylosis of the spine 
together with arthritis of the hips and 
shoulders. 

The disease was, however, relegated to a 
role of relative unimportance until 1893, 
when von Bechterew’ published his clas- 
sical description of the clinical syndrome 
now bearing his name. He described a 
specific type of spondylitis with the 
following characteristics: (a) a disease 
occurring primarily in the spine; (b) having 
an hereditary factor; (c) history of trauma; 
(d) sudden onset; (e) pain, diminished 
sensibility, paresthesia, often twitching in 
the areas supplied by the dorsal or cervical 
nerves; (f) paretic condition of muscles of 
the back, and often the trunk and extremi- 
ties; (g) hips and shoulders involved to 
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minor degree, if at all; (h) limited kyphosis 
and ankylosis, usually localized in the 
upper spine; (i) neurological autopsy find- 
ings consisting of a degeneration of the 
posterior roots and the posterior columns 
in the cervicodorsal region with thickening 
of the pia and atrophic changes in the 
dorsal ganglia; (j) rigidity and kyphosis 
due to gradual degeneration of the nerve 
roots and paretic state of spinal muscles 
secondary to chronic lesion of the menin- 
ges; (k) kyphosis leading to atrophy of the 
discs which later gives rise to ankylosis; 
(1) no ligamentous ossification. 

Pierre Marie,* in 1898, enlarging on 
Striimpell’s earlier observation, described 
in detail another variety of spondylitis 
which he appropriately designated as 
spondylose rhizomélique, a spondylitis also 
involving the roots of the extremities. It 
is manifested by: (a) an arthritis beginning 
in the hips or lumbar spine and ascending 
to involve the shoulders; (b) not accom- 
panied by paresthesia or hypesthesia in 
the trunk or extremities; (c) pain is limited 
to the spine and hip and shoulder joints; 
(d) no involvement of the smaller joints; 
(e) usually infectious in origin. Marie 
referred to von Bechterew’s disease as 
“heredo-traumatic kyphosis.” 

Autopsy reports by Leri? and Rhein’® 
demonstrated the following pathology in 
spondylose rhizomélique; (a) rigidity of the 
spine; (b) partial ankylosis of the hips 
and shoulders; (c) ossification of the 
periarticular ligaments with hypertrophy 
of the articular processes and atrophy of 
the cartilages; (d) very little, if any, 
degeneration of the posterior spinal roots 
and no apparent meningeal changes. 

Very shortly after these two types of 
spondylitis were introduced to the litera- 
ture, the question arose on all sides as to 
the importance of their differentiation. 
Gordon,' in 1904, broached the question 
whether they were not variations of the 
same disease, and suggested that they 
might be merely forms of a_ localized 
arthritis deformans. He reported several 
intermediary cases, which were not typical 
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of either of the two varieties and bore 
certain characteristics of each. Oppen- 
heim,” Schlesinger!* and Zesas'‘ were of 
the same general opinion. 


PATHOLOGY AND ETIOLOGY 


As in every other type of disease, the 
pathological changes in spondylitis vary 

in degree in proportion to the severity of 
the etiological factor, the time elapsed 
before corrective measures are begun and 
the efficiency of the treatment instituted. 
Barring the possibility of a severe infec- 
tious arthritis as part of a generalized 
arthritis deformans, the progress of this 
disease and the chance for its successful 
arrest will depend upon the time it has 
existed before being seen and treated by 
the physician. When recognized early, 
eradication of the cause and supportive 
treatment will tend to prevent any further 
advance in the disease. However, since 
most of these cases are permitted to 
progress to the stage of rigidity and 
deformity, it is with this condition in 
mind that we describe the characteristics 
of the advanced pathology. 

The question of spondylitis, as of 
arthritis in general, has always been an 
incoordinated jumble of observations, with 
confusing terminology and an inconsist- 
ency characteristic of the disease itself. All 
of this is based on a limited understanding 
of the underlying pathological process. 
Numerous attempts have been made to 
create some sort of order out of the chaos, 
and while none has been entirely satis- 
factory, they have furnished a sound basis 
for further investigation. . 

An early division was that into atrophic 
and hypertrophic arthritis. This idea was 
elaborated and placed on a sound patho- 
logical basis by Nichols and Richardson"” 
in their classification of 1909. Arthritis of 
the spine, however, resisted stubbornly any 
acceptable morbid anatomical grouping 
until 1925 when Knaggs”® suggested the 
classification: 

1. Spondylitis Ossificans Ligamentosa. | 
(a) An atrophic arthritis beginning 10 
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the vertebral ligaments, which later 
ossify and cause ankylosis; (b) begins 
in lumbar spine and progresses upward; 
(c) formation of granulation tissue 
destroying the joint surfaces; (d) 
lipping of the articular surfaces; (e) 
thinning of the discs; (f) infectious in 
origin; (g) the Marie-Striimpell type; 
(h) x-ray changes are late, and consist 
of ligamentous ossification, parrot- 
beaking of articular surfaces, roughen- 
ing and finally ankylosis; (i) usually 
in young adult life. 
. Spondylitis Muscularis. 
(a) An hereditary factor; (b) usually 
a history of trauma; (c) weakness of 
the spinal muscles causing kyphosis, 
which produces atrophy of the discs 
and finally ankylosis; (d) usually not 
infectious; (e) the von Bechterew 
type; (f) includes also spondylitis 
senilis due to atrophy of the spinal 
muscles; (g) x-ray changes same as 
Type 1 except for ligamentous ossifi- 
cation, which is absent; (h) may occur 
at any age. 
. Spondylitis Osteoarthritica. 
(a) The hypertrophic or degenerative 
type; (b) degeneration of cartilage and 
overgrowth of bony tissue; (c) some 
degree of ankylosis but true bony 
union is rare, although eburnation in 
the spine is unusual, due to the small 
amount of motion between the verte- 
brae; (d) often present, and visible 
to the x-ray as hypertrophy of the 
articulating surfaces and exostoses 
before onset of symptoms; (e) usually 
in middle-aged and elderly persons. 
A large proportion of the cases of 
spondylitis seen by the physician are 
integral parts of a multiple arthritis, and 
the spinal pathology will then be similar 
to that found in the other joints, but it 
can usually be placed in one of these 
groups. The term “spondylitis deformans” 
may be applied to any one of these groups 
in which cases have advanced to the stage 
of deformity. It presents no specific patho- 
logical picture. Under one of these headings 


Jepson & Brav—Arthritis of the Spine American Journal of Surgery 287 


can be placed each of the factors thought 
to be involved in the etiology of spondy- 
litis. Thus: 
1. Spondylitis Ligamentosa Ossificans 
Exciting Causes 
1. Infection 
(a) non-specific; (b) gonococcal; (c) 
typhoid; (d)_ scarlatinal; (e) 
meningitic. 
2. Allergic 
Predisposing Causes 
1. Trauma 
2. Exposure 
3. Fatigue 
. Spondylitis Muscularis 
Exciting Causes 
1. Metabolic 
2. Trauma: injury or from weight 
bearing (the duplicature champétre 
of French writers) and including 
gout and obesity." 
. Trophic: pachymeningitis, tabes, 
syringomyelia, spinal muscular 
atrophy. 
Predisposing Causes 
1. Heredity 
2. Old age 
3. Exposure: myositis. 
. Spondylitis Osteoarthritica 
Exciting Causes 
1. Metabolic,’® assuriated with ane- 
mia, achlorhydria, hypertension 
or hypotension,  arteriosclerotic 
changes, intestinal statis, nephritis. 
2. Infection: a minor réle in this type. 
Causes 
. Trauma: including gout and obesity 
2. Old age 
3. Exposure 
It must be realized that there is no 
hard and fast rule as to etiology of the 
various types just as there is no absolute 
method of classification. Thus, cases of 
Type 11 may be caused by infection, and 
those of Type 1 may be due to metabolic 
disturbances. In like manner, patients 
having a clinical picture resembling spon- 
dylitis ossificans ligamentosa may show 
some of the characteristics of spondylitis 
muscularis. Hence the controversy as to 
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whether they are not merely different 


forms of the same disease. In this outline 
we are attempting to summarize the obser- 


FiG. 2. 


Fics. 1 and 2. Case of meningococcic meningitis with 
kyphoscoliosis following treatment by serum given 
intraspinally. Fig. 1 was taken five weeks after acute 
symptoms had subsided. Fig. 2 shows condition of 
spine three months later. 


vations of various writers and to present 
an arbitrary basis from the data obtained 
in the majority of their cases. 

In addition to these causes, there are 
diseases of the vertebrae themselves accom- 
panied by rigidity and kyphosis, but not 
coming under the head of arthritis. These 
include (a) tuberculosis; (b) rickets; (c) 
Kiimmel’s_ disease, traumatic rarifying 
osteitis; (d) malignancy; (e) osteochon- 
dritis; (f) osteitis deformans. 

Syphilis, it should be noted, allows in 
most cases increased motion of the verte- 
brae rather than rigidity. The post- 
meningitic type is placed in Class 1, because 
it is apparently an infectious rather than 
a traumatic affair. Billington'® reported a 
series of 35 cases of spondylitis following 
lumbar puncture in the treatment of 
meningococcic meningitis. In 12 of these, 
there were arthritic changes visible by 
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the x-ray. He expressed the opinion that 
the organisms were accidentally implanted 
in the spinal joints by the passage of the 
lumbar puncture needle anteriorly between 
the bodies of the vertebrae. We recently 
saw such a case at the Jewish Hospital on 
the Medical Service of Dr. Ludwig Loeb. 
This patient, a boy of fifteen, was treated 
for meningococcic meningitis by numerous 
lumbar punctures with instillation of 
specific serum. After four weeks, when he 
was entirely rational and the temperature 
was practically normal, he complained of 
pain and tenderness in the lower back, 
shooting down both thighs. Two weeks 
later, when he was ready to be up in a 
chair, the pain had disappeared but it was 
noticed that a moderate lumbar kyphosis 
and marked left dorsal right lumbar 
scoliosis had developed. Figure 1 shows 
the condition of the back five weeks after 
subsidence of the acute symptoms and 
nine weeks after the onset of the illness. 
X-ray of the spine was negative for 
arthritic changes. There was limitation of 
anteroposterior and lateral motion and 
considerable muscle spasm. The patient 
was treated by baking, fracture boards, 
hyperextension roll and a back brace. 
Figure 2 represents the condition three 
months later. There is practically no 
deformity and motion of the spine is 
normal. 


TREATMENT 


In the early stages of the disease, 
deformity may be prevented or arrested 
by the ordinary measures of (1) baking, 
(2) massage, (3) extension exercises and 
the use of (4) a spinal brace, (5) corset, or 
(6) plaster jacket. Bed treatment on (7 
a frame or (8) fracture boards with (9) 
hyperextension roll is undoubtedly 0! 
value in some cases. (10) Eradication 0! 
any focus of infection is, of course, 4 
primary consideration. (11) Electrotherap) 
with diathermy, galvanic or sinusoida' 
current has been used to some advantage. 

After the onset of the stage of deformity, 
however, relief has not been so readil\ 


? 
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obtained. Jones and many others advise 
the use of (12) the Paquelin cautery to the 
deformity, without any record of outstand- 
ing results. Some men place the patient 
upon a frame and with the aid of gravity 
and (13) weight bags, occasionally obtain 
some correction of the deformity. All of 
these measures are extensively used but 
the results have been somewhat discourag- 
ing. Usually the disease progresses so that 
the kyphosis increases or ankylosis occurs 
in a position of moderate though disabling 
deformity. 

Special forms of treatment, not so popu- 
larly known, have been presented in the 
literature. (14) Foreign protein therapy 
has resulted in some improvement and is 
recommended by Stockman.” The use of 
(15) x-ray therapy has been strongly 
advised by O’Bannon,?! who states that 
pain is markedly relieved even though 
deformity persists. Eastwood”* reported a 
case of spondylitis rhizomélique associated 
with achylia gastrica. After treatment with 
(16) dilute hydrochloric acid, there was 
increased mobility of the spine and a 
lessening of the pain. The use of (17) 
Small’s sca antigen has met with little 
success in this particular type of deforming 
arthritis. 

Various operative measures have been 
attempted in order to relieve the disability 
which accompanies the spinal and hip 
deformity. Peugniez”® reported a case of 
ankylosis of the spine and hips on which 
(18) subtrochanteric osteotomies were per- 
formed with the function of false joints. 
He claimed that the operation produced a 
comparatively useful patient who was able 
to walk about and sit in a chair, this being 
previously impossible. 

Most men have been strongly opposed to 
any form of radical treatment, either 
surgical or manipulative. Jones,*4 Goldth- 
wait, Deschmann*” and Frazier?’ have all 
warned against forceful manipulation of 
the spine or hips and have decried resec- 
tions of the hip or any form of plastic 
work. Nevertheless, we have been of the 
opinion, and this has been supported by 
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results, that in certain types of cases (19) 
manipulative measures are of great value 
in correcting the deformity and reestab- 
lishing the morale in individuals who have 
received no encouragement and have given 
themselves up to lives of physical useless- 
ness and mental depression. 

The manipulation of cases of spine and 
hip joint disease is, of course, a measure 
which was used extensively in the early 
nineteenth century, only to decrease gradu- 
ally in popularity until it was given up 
entirely. In most cases, the results were 
disastrous. Brodhurst® in 1857 described 
the methods used as early as 160 in Paris 
by Louvrier, who had a machine for 
rupturing ankyloses, with fatal results. 
Berard in Paris and Palasciano in Naples 
both used forceful manipulations. Brod- 
hurst himself advised the division of the 
tensor fascia femoris by puncture wounds, 
and then, one week later, manipulation of 
the ankylosis of the hip. Striimpell** in 
1897 reported the successful eniiniaielibes 
of a hip joint and spine under anesthesia. 
Since that time, we have been unable to 
find any record of cases treated by this 
method, and it has been the almost unani- 
mous opinion that manipulation is not only 
without effect but is attended by great 
harm to the patient. 

We believe, however, that the reason 
for failure of manipulative measures in the 
past has been their indiscriminate use. 
We accept absolutely the principle that 
it is useless and dangerous to attempt to 
rupture bony ankylosis, but we are confi- 
dent that the cases to be reported will 
demonstrate the value of manipulation, 
even though the deformities be persistent 
and progressive, so long as there is no 
evidence of osseous union by roentgenolog- 
ical examination. Other causes of kyphosis 
which contraindicate manipulation are 
Pott’s disease, syphilis, rickets, Kiimmel’s 
disease, malignancy, Scheuermann’s dis- 
ease (osteochondritis) and osteitis de- 
formans. In the cases of Type 1 it may be 
a method of preventing ankylosis; but in 
all cases, even though bony union follows, 
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ankylosis will be in a position which is less 
incapacitating to the patient and will con- 
sequently avoid the complete disability so 


Fic. 3. Hyperextension bars upon which patient is 
placed and cast applied with patient’s back in 
corrected position, following spinal manipulation. 


commonly seen in advanced stages of the 
disease. 


OPERATIVE TECHNIC 


The patient is anesthetized, preferably 
with ether, and when entirely relaxed, he 
is turned on his abdomen. With one 
assistant holding each lower extremity up 
from the table, the operator manipulates 
the area of the spine showing the greatest 
deformity, usually the lower dorsal and 
lumbar region. During the manipulation 
there is usually a definite sound of the 
breaking up of fibrous adhesions. The 
pressure is continued over the deformity 
until the spine is slightly over-corrected. 
A plaster of Paris cast is then applied with 
the patient resting on hyperextension bars 
(Fig. 3), the cast extending from the arm- 
pits down to the knees. The cast is allowed 
to remain on for ten days to two weeks, at 
the end of which time it is bivalved and 
baking and massage instituted. As the 
patient grows stronger, he is allowed to 
be out of the cast for increasing intervals 
of time, and, when strong enough to stand, 
a brace is applied holding the back in the 
corrected position (Fig. 4). 

In some cases it may be necessary to 
manipulate the hips, provided there is no 
bony ankylosis. In one of our cases, an 
arthroplasty of one hip was performed 
following spinal manipulation. 


NOVEMBER, 1930 


CASE REPORTS 


CaseEr. R.H., male, aged twenty-four, was 
admitted to the Warren Hospital, Phillipsburg, 


Fic. 4. Merrill back brace used to maintain correction 
following manipulation. 


N. J. in July, 1929. He was in good health 
until November, 1927, when he began to com- 
plain of backache. There was no hereditary 
factor. Patient denied venereal disease. There 
was no history of trauma. Patient complained 
of pain in the lumbar region while lying in bec. 
There was no stiffness of the back at this time. 
Patient felt tired in the morning. Soon the 
backaches became more frequent but were not 
severe. In November, 1928 he noticed a sti! 

ness of the right hip followed shortly by 

stiffness of the left hip. He was treated mec: 
cally for rheumatism. There was pain only 0” 
forced motion, and patient was never be: 

ridden. The hips became progressively stilicr 
and patient had to walk with a cane. He notice: 
a gradual curvature of the back and in May 
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1929 he was unable to straighten up. He drove 
his automobile until July, 1929. 
The teeth and tonsils were ruled out as a 


Fic. 5. 

Fic. 5. Position which Case 1 was forced to assume 
prior to manipulation. Taken postoperatively in con- 
trast with Fig. 6. 

source of infection. X-ray of the spine in July 
showed no bony deposits to cause ankylosis. 
In July, 1929, the spine was manipulated under 
anesthesia. Patient was in a cast for two weeks. 
He wore a back brace for a period of two 
months, but after that time refused any sup- 
port besides a cane. Although motion in the 
back and hips is still greatly limited, patient 
is able to stand erect, to lie flat in bed and walk 
about with greater assurance. There has as yet 
been no bony ankylosis. Figures 5 and 6, both 
taken postoperatively, give some idea as to the 
amount of correction obtained. 


Case. E. F., male, aged twenty-three, a 
bellboy, was admitted to the University 
Hospital on August 12, 1929. He gave a history 
of rheumatic fever at the age of nine, and four 
attacks of pneumonia. He denied venereal 
disease. There was no similar disease in the 
family. He often complained of evanescent 
stiffness and pain in the hips, also of pain in 
the left shoulder starting in 1924. He was in 
good general health until three years prior to 
admission, when he fell on his left hip. Four 
months later he complained of pain in the left 
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thigh and began to limp. There was limitation 
of hip motion. He was treated for sciatica with 
medicine, baking, Buck’s extension and cast. 


Fic. 6. 
Fic. 6. Six months after spinal manipulation. 


The result was relief of pain, but he could not 
move the left hip. Tonsillectomy was per- 
formed in 1927. 

In November, 1928 patient complained of 
stiffness of the right hip and this was progres- 
sive. He was in the University Hospital on the 
Medical Service from December, 1928 to 
March, 1929. Prior to admission, patient 
noticed a gradual stiffness of the back and, at 
the time he entered the hospital, he was unable 
to fully extend the spine. He could not lie flat 
in bed. He attributed this to the use of crutches 
during the previous two years. 

Upon examination in December, 1928, 
patient showed a decided limitation of the 
spinal movements with general kyphosis. The 
right hip showed a flexion deformity of 35° 
and could be flexed to 50°. There was only 5° 
to 8° rotation. The left hip was ankylosed in 
40° flexion and 20° abduction deformity. The 
left shoulder showed only one-fifth normal 
internal rotation. X-ray showed atrophic 
changes in both hip joints and bilateral sacro- 
iliac disease. There was a pansinusitis and 
several infected teeth. Antrum puncture was 
done, but no pus was found. Several teeth were 
extracted. Patient was on fracture boards with 
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both hips is contemplated. Figures 7 and 8 


Buck’s extension to the right leg for two weeks 
demonstrate the position of the patient before 


and was given baking and massage. There was 


no other evidence of focal infection. 


Fic. 7. Fic. 8. 
Fics. 7 and 8. Change in position of spine in Case u, 
brought about by manipulation. Fig. 7 taken just 
before operation and Fig. 8 four months later. 


Patient was discharged from the Medical 
Service in March, 1929. He had no pain, but 
was unable to bend his hips or straighten his 
back. There was no paresthesia in the legs, 
but occasional muscle spasm was present. 
The condition gradually progressed to complete 
disability. Patient had been unable to work for 
three years, but had previously been able to get 
about on crutches. 

He was readmitted to the Orthopedic Service 
in August, 1929. X-ray at that time was nega- 
tive for bony or ligamentous changes in the 
spine, but the normal curve was gone. The 
hip joints were the same as previously de- 
scribed. The sacroiliac joints were obliterated. 

On August 30, 1929, the spine and right hip 
were manipulated under anesthesia and patient 
was in a cast for ten days. On September 13, 
an arthroplasty of the left hip was performed. 
Following this procedure, patient received a 
course of baking and massage. 

At present, four months after operation, the 
spine is straight and patient stands erect. 
Motion is however markedly limited and stiff- 
ness of both hip joints prevents walking with- 
out crutches. Patient feels that his condition 
has been greatly improved. Manipulation of 


and four months after manipulation. 


Fic. 9. Case 11, two weeks after manipulation. Prior 
to this operation there was 35° flexion of spine on 
hips and flattening of normal lumbar curve. 


Case ut. F. W., male, aged twenty-six, was 
admitted to the Graduate Hospital on Febru- 
ary 15, 1930, complaining of pain and stiffness 
of the right leg and stiffness and curvature 0! 
the spine. The family history was negative. 
There was no history of injury, exposure, etc. 
Two years previously he began to complain 
of a pain and stiffness of the right knee, fo!- 
lowed shortly by a similar condition of th 
right ankle, toes and hips. Before that time the 
had been no trouble with the joints, except 
for evanescent pains in both shoulders. Follo. - 
ing the pain in the joints of the right leg, patie) 
noticed a sharp, shooting, intermittent pa‘! 


< 
» 
7 
\ 
j 
j 


New Series Vor. X, No. 2 


down the right thigh and calf with a dull, 
constant pain in these parts between the 
sharper attacks. A few weeks after the onset 
of joint pain, patient noticed a gradual curva- 
ture of the shoulders and spine. There was very 
little pain or discomfort in the back, but very 
shortly he was unable to stand erect or lie flat 
in bed. Patient was unable to work since the 
onset of illness, although he could be up and 
about. 

Physical examination revealed decreased 
motion of all the joints of the right leg, together 
with crepitation of the knee joint. There was 
moderate kyphosis chiefly in the lower dorsal 
region. Spinal movements were markedly 
impaired. 

Patient gave no history of rheumatic fever. 
Tonsillectomy was performed and eighteen 
teeth were extracted one year after onset of 
illness. Gastrointestinal x-ray showed a slight 
intestinal stasis, but there was no evidence of 
any other focus of infection. X-ray of the spine 
showed no osseous change. 

On February 10, 1930, the spine was manipu- 
lated under ether anesthesia and the patient 
was placed in a cast in the corrected position. 
After ten days, a back brace was applied, and 
he is now, one month later, walking about 
perfectly erect. The back causes him no pain, 
and although the condition of the right leg 
remains the same and there is still limitation 
of spinal movement, patient claims that he 
feels better than at any time since the onset of 
his illness. Figure 9 shows the position of the 
spine two weeks following manipulation. 


Case iv. C. Van B., male, aged thirty, was 
admitted to St. Luke’s Hospital, Pittsfield, 
\ass., in January, 1930. He gave a history of 
a fall on the back two years previously, 
followed by continual backaches with stiffness 
and deformity of the spine. None of the other 
joints was involved. The deformity of the spine 
Was progressive and patient was unable to do 
any work. 

All foci of infection had been eliminated and 
patient had received baking, massage and brace 
treatment with no relief. There was tenderness 
over the dorsolumbar spine, and 40° flexion of 

he spine on the hips. Motion of the spine was 
markedly limited. The other joints were appar- 
ently normal. X-ray of the spine showed no 
advanced arthritic changes. 

On January 20, 1930, the spine was manipu- 
lated and patient remained in a hyperextension 
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cast for two weeks. Since that time patient 
has been wearing a back brace. At this time, 
two months later, he stands perfectly erect, 
complains of no pain and is able to do a moder- 
ate amount of light work. 


SUMMARY 


Despite our small series of cases, we feel 
justified in presenting the following deduc- 
tions: 

1. In early cases of spondylitis, de- 
formity may be prevented by ordinary 
measures of physiotherapy and support. 

2. The majority of cases of spondylitis 
are permitted to advance to the stage of 
deformity. 

3. In the stage of deformity, there is 
admittedly little hope for permanent cure 
of the disease. 

4. It is therefore an orthopedic problem 
to correct the existing deformity and 
prevent its progress. 

5. When the disease has advanced to 
the stage of bony union, corrective 
measures are injurious to the life of the 
patient. 

6. If deformity without bony union is 
present, correction may be obtained by 
forceful manipulation and maintained by 
orthopedic appliances. 

7. The operation is justifiable in that it 
not only makes the patient a more useful 
member of the community but also 
materially relieves the mental drudgery 
of his affliction. 
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SOME OBSERVATIONS IN 


CALCIUM FIXATION* 


ITHIN the past few years there 

has been considerable investiga- 

tion and advance in the develop- 
ment of therapeutic agencies to correct 
calcium deficiencies, but even so, the 
subject of calcium fixation and the mechan- 
ism thereof is still a problem. 

Calcium privation seems to be due rather 
to faulty assimilation than to dietary 
deficiencies. Hence, it would seem that if 
the patient is to be benefited materially, 
attention should be directed toward sup- 
plying him with this mineral in a form 
which is more easily assimilable, than that 
in the food to which he is accustomed. 

With this in mind we prepared a mixture 
of organic calcium and phosphorus, closely 
related to the mineral composition found 
in normal bone and tooth structure. 

The formula of this was 

Combined calcium salts........ 2 grains 


Phosphorus (lipoid)........... 34 grain 
Magnesium salts.............. 14 grain 


This was routinely administered to a 
series of cases of fracture showing delayed 
union and non-union. The period of non- 
union varied from a few months to four 
and one-half years, as shown in the follow- 
ing case reports. 


Case 1. W. B., white, male, aged thirteen, 
was admitted to the Lutheran Memorial 
Hospital on Feb. 5, 1927 after having received 
multiple injuries as a result of being struck by 
an automobile. He was unconscious and bleed- 
ing from ears, nose and mouth because of a 
skull fracture. His left femur was also fractured, 
but because of his serious condition it could 
not be reduced at the time. Four days later, 
under anesthesia, the fracture was reduced 
on the Howley table and plaster spica was 
applied. X-rays demonstrated perfect position 
of the fragments. 

On March 10, 1927 there was considerable 
over-riding of the fragments (2 in.) so an 
open operation was performed. 


E. J. BerKHEISER, M.D. 


CHICAGO, ILL. 


The callus was removed and an ivory peg 
was inserted into the medullary canal with 
the ends of fragments approximated. Plaster 
spica was applied. 

On March 30, 1927, x-rays showed three- 
fourths of the bone ends in contact with 
considerable callus along the fragments but 
very little at the ends. 

On April 20, 1927 on removal of the cast 
the x-rays revealed about two-thirds of the 
ends of fragments in opposition with very 
little callus at the site of fracture. The ivory 
peg was broken and there was a marked 
angulation at the position of the fracture. A 
very definite false point of motion was present. 
No union had resulted. 

A long plaster spica was applied from the 
toes to the axilla correcting the angular 
deformity. This cast was worn till Sept. 13, 
1927, when x-rays revealed the non-union 
(Fig. 1). 

At this time another plaster spica was 
applied and because of his slow non-union we 
thought it advisable to reinforce his diet with 
a mixture of inorganic and organic compounds 
of minerals to hasten his union. 

On Jan. 24, 1928 or four and one-third months 
later the cast was removed and x-rays as well 
as physical examination revealed a marked 
sclerosis of the femur, with firm bony union 
(Fig. 2). 

The immobilization was discontinued as his 
condition was cured. 


Case u. Joe: white, male, aged forty 
years, sustained a fracture of both bones of his 
left leg by being run over by an automobile. 

He was taken to St. Mary’s Hospital early 
in Nov. 1923. On Nov. 17, 1923, a Lane plate 
was applied and Jeg was immobilized in 3 
plaster cast. On Dec. 1, 1923 the Lane plate 
was removed and plaster cast applied. On 
Jan. 26, 1924 the leg was operated on again 
with the excision of sequestra and on Feb. 2, 
1924 he was discharged. 

He was first seen by us on Nov. 4, 1925 &t 
which time the left leg was bowed outward at 
the junction of the lower and middle thirds. 
Measured from the top of tibia to the internal 
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malleolus, the leg shows more than 2 in. of 
shortening. There is a definite false point of 


motion in the tibia 5 in. above the internal 


Fic. Fic. 2. 


Fic. 1. Case 1. Fracture of femur with delayed union 
seven and one-half months’ duration or six months 
after open reduction. 

Fic. 2. Case 1. Solid union four and one-third months 
later. 


malleolus, while the false point of motion in 
the fibula is 34 in. below that in the tibia. 
There is some enlargement of the veins along 
the front of tibia for a distance of 6 in. The 
scars from previous operation seem well healed. 

X-rays at this time revealed a non-union with 
mal-position of the fragments. The upper end 
of the lower fragment of the tibia is under the 
ower end of the upper fragment of the fibula. 

We advised open operation. He was admitted 
to my Orthopedic Service at Cook County 
Hospital, where I operated on the leg in Dec. 
1925. Because of the malposition, all structures 
had to be freed from the ends of all fragments 
‘or quite a distance so that proper alignment 
of the bones could be accomplished. Then a 
sliding bone graft of the tibia was made. 

Owing to the fact that his operative condition 
Was not good the graft could not be securely 
fastened and the wound was hastily closed. 
Plaster cast was applied. 
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His postoperative convalescence was quite 
normal, but in a few weeks’ time, because of an 
offensive odor the cast was opened and the 


Fic. 3. Fic. 4. 


Fic. 3. Case 1. Fracture of tibia and fibula with non- 
union of three years’ and seven months’ duration. 
Fic. 4. Case u. Solid bone union six months later. 


flap of skin sloughed off exposing the free bone 
graft, which was removed. 

He was discharged from the Cook County 
Hospital and came to my Orthopedic Service 
at the Home for Destitute Crippled Children 
on Feb. 19, 1926 for dressings. 

From this date to June 6, 1927 the leg was 
immobilized in either a cast or a brace, in which 
weight bearing was permitted. During this time 
many had advised amputation. On June 6, 1927 
there was still a definite non-union (Fig. 3). 

At this time his diet was reinforced with a 
mixture of organic and inorganic compounds 
of minerals with the view of obtaining union, 
and immobilization was continued. In Jan. 
1928 x-rays together with physical examination 
revealed a firm union of bone (Fig. 4). Since 
that time he has received no treatment and has 
been doing heavy manual labor. 


Case ur. W. E. S., thirty years of age 
sustained an injury in a fall from a motor cycle 
on July 10, 1929. 

Two attempts were made to reduce it, the 
second attempt under gas anesthesia. 

On Aug. 3, he was first seen by us. He had a 
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cast on the arm. X-rays revealed considerable 
malposition in that the upper end of the lower 
fragment was displaced to the ulnar and exten- 


A 
Fic. 5A & B. Case ut. Fracture of radius with delayed 
union of two and one-half months’ duration. 


sor side. There was no evidence of callus. 
Because of the malposition and the lack of 
union, open reduction was advised. 

On Aug. 5 at St. Francis Hospital the frac- 
tured ends were exposed. There was no evidence 
of callus. The fragments were approximated 
and because of the patient’s opposition to the 
insertion of foreign materials the fragments 
were secured by strong catgut, through 
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drilled holes in the ends of the bones. A long 
plaster cast was applied from the shoulder to 
the fingers. 


Fic. 6. Case 111. Union in six weeks. 


On Sept. 27, 1929 as shown in the x-ray (Fig. 
5), there was very little evidence of callus, and 
there was a definite false point of motion. 

At this time on investigation of a reason for 
his lack of union it was learned that just before 
his accident he had been a donor for several 
blood transfusions. 

He was then given some of the mineral salts 
and when he was seen again, on Nov. 13, he 
had gained several pounds in weight and his 
marked anemia had disappeared. 

At this time union seemed to be quite firm, 
and x-rays showed (Fig. 6) a definite callus. 
He was advised to continue to wear a coapta- 
tion splint from the wrist to the elbow for fear 
of another possible injury. 

Case iv. A lady of about fifty-five years 
of age fell on an ice-covered driveway, injuring 
her right hip on Jan. 14, 1929. 
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Physical examination was negative, except 
for the characteristic findings of a fracture of 
the neck of the femur with 134 in. of shortening. 


Fic. 7. Case iv. Fracture of neck of femur treated by 
Whitman method for two and one-half months 
showing definite space between fragments. 


On Jan. 16 under ether the fracture was 
reduced, and immobilized after the Whitman 
Method. 

On April 1, the legs were approximately the 
same length, but x-rays (Fig. 7) at that time 
did not reveal a firm union, but did show a 
definite space between the fragments. At 
this time she was given some additional 
mineral salts and another short plaster spica 
was applied. 

X-rays taken on May 25 (Fig. 8) reveal a 
definite solid bony union. The space between 
the fragments was filled with bony callus. 

he cast was removed and she has walked 
on the limb since, without any walking caliper 
or other support, and there has been no change 
in the angle formed by the head, neck and 
shalt of the femur. 


As a further step in testing the efficiency 
of the substance, experiments were carried 
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out on normal rabbits. These animals were 
from the same litter and they had shared 
the same food and environment. Their 


Fic. 8. Case tv. Solid weight bearing 7 weeks later. 


regular diet after they were weaned con- 
sisted of an abundance of oats, hay, carrots 
and cabbage. 

Under ether anesthesia the tibia and 
fibula of these animals were fractured and 
splinted in malposition. These animals 
were all fed on this diet, but to one-half of 
them was administered a daily dosage of 
this calcium phosphorus mixture, amount- 
ing to 1/50,000 of the animal’s body weight. 

X-ray photographs were taken at weekly 
intervals. In the first group of animals 
receiving a normal diet minus the mineral 
mixture, a moderate callus resulted after 
two weeks, but it required slightly more 
than three weeks’ time to get a weight 
bearing union. 

In the second group of animals receiving 
the normal diet reinforced with the mineral 
mixture, x-rays showed a marked solidifi- 
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cation and a weight bearing union in less 
than two weeks’ time. 

To obviate the variation in animals it 
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Fic. 9, A, B, Cc. Views of degree of normal repair in 
experimental fracture of tibia and fibula of a rabbit 
on normal diet. a, seventh day, B, fourteenth day, 
c, twenty-first day. 


was next decided to carry out the same 
experiment on a single animal. Accord- 
ingly, the tibia and fibula of the left leg 
were fractured and successive x-rays were 
taken at seven-day intervals as shown in 
Figures A, B, Cc. Some callus was noted on 
the fourteenth day and more on the 
twenty-first day, although the union was 
not very firm. 

At this time (twenty-first day) the 
right tibia and fibula were also fractured 
and the diet was reinforced with 20 mg. 
(1/50,000 of body weight) daily of the 
calctum-phosphorus mixture. Here the 
x-rays showed (Figs. p, E, F) that there 
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was a definite production of callus and a 
weight bearing union in less than two 
weeks, while in three weeks there was a 


D E 


Fic. 9, D, E, F. Views of degree of repair of fracture of 
tibia and fibula in same animal during next three 
weeks with same normal diet reinforced by mineral 
mixture. p, seventh day, £, fourteenth day, F, 
twenty-first day. 


very marked production of callus as shown 
by Figure F. 

As the author is a clinician rather than 
a chemist, these experiments have been 
conducted from the standpoint of their 
possible value in actual practice. No 
unique theories, therefore, have been 
advanced to account for the modus oper- 
andi of treatment, save that it is based on 
a rational therapeutic principle. . 

It is felt that the results obtained 1» 
these investigations are sufficiently en- 
couraging to warrant further researc 
along these lines. 
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BLOODLESS MODIFICATION OF PORRO-CESAREAN SECTION* 


Gites DeCourcy, M.D. 


CINCINNATI, OHIO 


N-SO-FAR as Porro-cesarean sections are 
indicated in cases of possible infection 
of the uterus and more rarely in fibroid 

tumors, it is absolutely necessary, in order 
to prevent uninterrupted convalescence, 
that we conserve all possible blood, and 
prevent contamination of the peritoneal 
cavity. 

Undoubtedly contamination of the peri- 
toneal cavity by aminotic fluid and blood 
causes a low-grade peritonitis, which in 
the presence of infection might easily 
prove fatal. 

In order to make the operation as clean 
and bloodless as possible, I use the follow- 
ing technic: 

The vagina is mopped with 2 per cent 
mercurochrome solution. The abdomen is 
prepared in the usual manner, and painted 
with tincture of iodine. Midline incision is 
made the size to permit eventration of the 
uterus. The intestines are walled off, only 
large laparotomy towels being used, a 
safeguard against worry or loss. The infun- 
dibulopelvic ligaments are now clamped 
and cut between clamps. The peritoneum 
and bladder fold are dissected off the lower 
segment of the uterus; the uterine arteries 
and veins are next clamped. With the 
exception of a few anastomotic branches 
from the cervix, the blood circulation is 
entirely controlled and cut off. 

The uterus is now opened wide, care 
being taken not to rupture the membranes 
by starting the dissection of the placenta 
at its insertion. The whole gestation sac 
can be lifted out intact, placed on a table 
away from the sterile field and opened. 
If necessary the baby can be resuscitated. 


The procedure can be manipulated in a 
few minutes, with practically no danger 
to the baby. 

The uterus is now seized with two large 
clamps to close the rent, and held in 
position to be resected. After the uterus 
has been resected, bleeding points in the 
cervix are controlled. Two rows of No. 1 
chromic catgut are placed in the cervical 
stump to invert the edges toward the 
vagina. After the uterine vessels and the 
infundibulopelvic ligaments have been 
tied off, a third row of No. 2 chromic 
catgut approximates the edge of the 
peritoneum from the right to the left 
ovarian arteries, making the cervical stump 
extraperitoneal. The abdomen is then 
closed in the usual manner. 

The anesthetic of choice, is nitrous- 
oxide-ether, without morphine. 

I believe that by adhering closely to the 
above technic, that the mortality of 
Porro-cesareans will be reduced and also 
that the convalescence and postoperative 
complications will be less marked. 

In using this technic, we prevent the 
waste of blood that is associated with the 
classical method, especially bleeding from 
the incision in the uterus and from the 
open vessels at the placental site after 
extraction of the placenta. As this is of 
such importance in preventing postopera- 
tive shock, I consider it an important and 
practical addition to a valuable operation 

The difference between this operation 
and the original one described by Porro, 
is that the blood supply to the uterus is 
ligated before making the incision and 
the gestation sac is delivered intact. 
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COMBINATION ANESTHESIA 
WITH SODIUM ISOAMYL ETHYL BARBITURATE AS THE BASAL AGENT* 


Froyp L. GRANDSTAFF, M.D. 


SANTA BARBARA, CALIF. 


WO hundred surgical cases, very 
largely in the service of Dr. Rexwald 
Brown and his associates Drs. Irving 
Willis and L. Eder, in the Santa Barbara 
Cottage Hospital, in which complete or 
partial hypnosis was produced by intra- 
venous sodium isoamylethy! barbiturate, 
is a small group; nevertheless, the cases 
were in the field of general surgery and 
furnished material for clinical trials of a 
combination anesthesia in which sodium 
amytal served as the basal agent. 
In this group the ages varied from thir- 
teen years to eighty-one years, and the 


TABLE I 

Thyroidectomy. .. 
Breast amputation 
Cholecystotomy. . 
Cholecystectomy. . 
Gastroenterostomy . 
Gastrostomy. 
Perforation of ulcer of py lorus. 
Iliostomy. . 
Appendectomy.. 
Bowel obstruction 
Resection of sigmoid 
Colostomy. 
He smorrhoidectomy 
Hernioplasty. . 
Amputation, thigh 
Hysterectomy. 
Salpingectomy . . 
Removal of ovarian cyst. ... 
Suspension of uterus... 
Ectopic pregnancy. 
Cesarean section. 
Fractures, open reductions. 
Nephrectomy 
Ureterolithotomy. 
Ureteropl: sty 
Resection of bladder tumor. 
Prostatectomy 
Cystoscopy. 
Cystoscopy with pyelogram 
Miscellaneous. .... . 
Tuberculous peritonitis 
Brain tumor 
Kondoleon operation 
Inoperable after exploration 
Skin graft 
Tonsillectomy 
Resection of nasal septum 

Total cases.... 


4 
3 
3 
2 
2 
I 
6 
3 
3 
4 
8 
6 
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cases are arranged as shown in Table 1. 


DETERMINATION OF DOSAGE 


In preliminary observations published 
by the manufacturer, it was recommended 
that sodium amytal in doses of 20 to 25 
mg. per kilogram of body weight be used 
for prolonged surgical anesthesia. In order 
to use sodium amytal as the basal agent 
in anesthesia, this dosage was regarded by 
us as the maximum. This was computed 
as grain 1 per 10 lb. of body weight. We 
estimated that temperature, thyroid dys- 
function, age, development, cachexia, de- 
hydration, preoperative medication, type 
of operation, duration of operative pro- 
cedure, etc., would alter the amount of 
sodium amytal necessary to produce satis- 
factory narcosis, and allowances were made 
for such factors. 

Patients with hypertension and arterio- 
sclerosis were observed to react more 
quickly to sodium amytal, and required 
less than patients having normal blood 
pressure. Obese patients required less per 
kilogram than did lean or muscular pa- 
tients weighing approximately the same. 
An increase in metabolic rate required an 
increase in the amount of sodium amytal, 
and this was manifested in adolescents 
who required more per kilogram of body 
weight. 

A decrease of 3 to 5 grains of sodium 
amytal was possible by increasing the 
preoperative morphine from grain 16 to 
grain 14. Alcoholics and patients who had 
been moaetede barbituric acid derivatives 
for sleeplessness over long periods, required 
the maximum dosage. The average dose 
required for laparotomy was II to 13 
grains. 

The relatively small dose of 10 mg. per 
kilogram of body weight, or grain I per 20 
Ib. of body weight, was used in combination 
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with local anesthesia for cystoscopy and 
nose and throat operations. In these 
instances, the patients did not lose con- 
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tanol grain 10 orally. This drug was used 
following observations made at Mayo 
Clinic. It apparently had a mild sedative 


Injection of Sodium Amytal 


Time of operation and supplementary anesthesia 


\ 


sciousness, and they were susceptible to 
requests, so that pyelograms were obtain- 
able if desired, or the patients were able 
to cough and raise mucus or blood as the 
case might be. The patients would often 
complain bitterly and appear rational, yet 
none of them had any memory of painful 
experiences. We observed a score of pa- 
tients using these figures as maximum 
dosage; sodium amytal dosage was de- 
creased as the number of surgical cases 
increased, the quantity administered being 
determined by the immediate reaction of 
the patient during the injection, and by 
the degree of hypnosis desired. 


PREOPERATIVE PREPARATION 


The skin, gastrointestinal tract, genito- 
urinary tract, etc., were prepared as 
usual, depending upon the operation to be 
performed. Each patient was weighed. 
The night prior, and two hours before 
Operation, the patient received chlorbu- 


Fic. 1. 


action. Adult patients received morphine 
sulphate grain 1 or grain 14 with atropine 
sulphate grain 14509, subcutaneously, one- 
half hour before operation. Adolescent 
patients received no narcotic, but were 
given atropine sulphate in doses depending 
upon their ages. Sodium amytal was then 
administered to the patient while in bed in 
his or her room. 


ADMINISTRATION 


Sodium amytal as dispensed, when 
mixed, formed a 10 per cent solution. No 
solution was allowed to stand for longer 
than fifteen minutes before used, and a 
solution was discarded if not clear and 
cloudless. A 10 per cent solution was 
injected intravenously not more rapidly 
than 1.0 c.c. per minute. In cases in which 
profound hypnosis was desired, the rate of 
injection was decreased to 0.5 c.c. per 
minute as soon as the patient became un- 
conscious. A record of systolic blood 
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pressure, pulse and respirations was made 
during each minute of injection and at 
five-minute intervals throughout opera- 
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ing drug. The majority of patients 
complained of diplopia and a sense of 
fatigue. A few patients suffered a mild 
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tion. It was found that a decrease in rate 
of injection would often control what 
appeared as a too rapid decrease in blood 
pressure. This was especially true in 
cases of hypertension and arteriosclerosis. 
Hypnosis was produced in the average 
case in three to five minutes. The supple- 
mentary anesthesia consisted of inhalation 
of N.O gas and oxygen. Administration of 
go per cent N.O gas and 10 per cent oxygen 
was used to obtain complete obtundation, 
and a reduction of N,O gas percentage 
made to 75 per cent or 85 per cent which 
still maintained a satisfactory anesthesia. 
A typical anesthetic chart appears as 
Figure 1 for patients with normal blood 
pressure, and Figure 2 represents patients 
subject to arteriosclerosis or hypertension. 


IMMEDIATE EFFECTS 


The patients seldom manifested fear or 
nervousness, and many did not realize 
that they were being given a sleep-produc- 


excitation manifested by laughter or logor- 
rhea. All patients experienced}, the 
sensation of thickening of the tongue and 
developed a dysphasia. At this early stage, 
the patient developed an amnesia, and 
such patients were suitable for local 
anesthesia if this type of anesthesia was 
desired. 

Following the stage of dysphasia the 
patient became unconscious. At the be- 
ginning of injection the pulse and respira- 
tion were normal. If the mild excitation 
occurred, the pulse and respiration in- 
creased slightly and _ blood pressure 
remained normal or showed slight change, 
and respirations decreased in amplitude. 
In patients without hypertension or arter!- 
osclerosis the average decrease in blood 
pressure amounted to 30 mm. of mercury 
and remained at the new level until the 
injection was completed. Patients subject 
to hypertension or arteriosclerosis had an 
average decrease in blood pressure of 70 
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mm. of mercury, and this decrease occurred 
throughout the time of injection. _ Immedi- 
ately after administration, the pulse rate 
showed little or no change, but the respira- 
tions were usually more rapid with de- 
creased amplitude. Many patients mani- 
fested a slight cyanosis due to relaxation 
of the throat and tongue and subsequent 
difficulty in breathing. The blood pressure 
returned to normal in fifteen to thirty-five 
minutes, except in cases of hypertension 
or ateriosclerosis which required from 
thirty to forty-five minutes. The return to 
normal was always more rapid if operation 
was attempted before a complete obtun- 
dation by a supplementary anesthetic. 
Cases of arteriosclerosis or hypertension 
often developed a blood pressure higher 
than their preanesthetic blood pressure (see 
Fig. 2). 
POSTOPERATIVE TREATMENT 


Many patients returned to their room 
from surgery with an airway or Connell 
tube in their mouth because of the relaxa- 
tion of throat muscles. This was removed 
when the patient first awakened. The first 
awakening occurred four or five hours 
after return from surgery. There was a 
tendency to restlessness following the dis- 
turbance of transfer from surgery, but this 
was easily controlled by small doses of 
morphine. There were no delirious mani- 
festations in this group. Actual memory 
and rational consciousness did not return 
for from twelve to fourteen hours, and 
during this period of quiet and amnesia, 
patients received normal saline intra- 
venously or by hypodermoclysis. Patients 
had no difficulty in retaining retention 
enemata. Frequent postural changes were 
given each patient to combat any effect 
of shallow respiration. Unless contraindi- 
cated by the type of operation performed, 
oral fluids were given freely. Patients were 
awakened to receive oral fluids, and en- 
couraged to void. 


SUMMARY 
Sodium amytal, as used in this series of 


cases, did not produce anesthesia, but pro- 
duced hypnosis, and a supplementary 
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anesthetic was required. The adminis- 
tration of sodium amytal produced a 
lowering of blood pressure in all cases, and 
the decrease was more marked in cases of 
hypertension and arteriosclerosis. The 
immediate or remote effect of the blood 
pressure change was not determined. The 
relaxation of the throat and tongue pro- 
duced a temporary cyanosis unless closely 
watched and an airway or Connell tube 
inserted. The shallow respiration and long 
period of quiet after operation was credited 
with a tendency to pulmonary congestion. 
Of the first 100 cases, 25 per cent required 
catheterization, but once the nursing 
staff became accustomed to awakening 
sodium amytal patients and encouraging 
them to void, the percentage was no higher 
than after other general anesthetics. Urine 
specimens of all patients were found to 
contain acetone during the first twenty- 
four hours. Two patients manifested a 
bright red rash which disappeared within 
thirty-six hours. This group included 
diabetic patients. There was a slight rise 
in blood sugar, but the CO: combining 
power of the blood showed little change. 
One diabetic patient, sixty-six years of age, 
having hypertension, nephritis, and rapidly 
advancing gangrene of the lower extremity 
never recovered consciousness following in- 
jection of grain 10 of sodium amytal, 
receiving less than grain 1 per 20 lb. of body 
weight. One patient, aged seventy years, 
having a marked icterus due to stones in 
the hepatic and common ducts, and 
marked hepatic cirrhosis, lived only twenty 
four hours postoperative. Autopsy revealed 
only hepatic cirrhosis, and calculi in the 
biliary radicles. It was assumed that 
decreased liver function delayed the detoxi- 
cation and elimination of sodium amytal. 


CONCLUSIONS 


Sodium amytal was not eliminated 
rapidly, and although use of caffeine and 
ephedrine would cause patient to regain 
consciousness more quickly, the action of 
sodium amytal could not be checked 
efficiently. Patients having hypertension 
and arteriosclerosis were given smaller 
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doses at a slower rate of injection because 
of the greater change in blood pressure. 

Diabetic patients were considered satis- 
factory anesthetic risks when their diabetes 
mellitus was under control and the CO: 
combining power of the blood readily 
obtainable. Decreased liver function was 
assumed to delay the elimination of sodium 
amytal; however, this was not proved, and 
it could not justly be termed a contra- 
indication. The only idiosyncracy noted 
appeared as a bright red rash in 1 per cent 
of the cases. 

More watchful nursing was _ required 
during the first twenty-four hours post- 
operative. 

Sodium amytal was obtainable in a form 
easily prepared for administration. The 
amount of drug and rate of injection 
were subject to absolute control to the 
anesthetist. 

The production of hypnosis in patients 
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in their rooms without excitement and 
untoward sensations decreased psychic 
trauma toa minimum. This was considered 
a salient feature. 

Postoperative complaints of nausea and 
vomiting were absent in 95 per cent of the 
cases. There appeared to be less paresis of 
the intestinal tract with subsequent less 
pain from postoperative gas pains. 

The quantity of inhalation anesthetic 
was reduced. Amnesia without hypno- 
sis was obtainable and with local anesthesia 
was especially adaptable to minor opera- 
tions with special reference to cystoscopy. 

Use of sodium amytal as the basal agent 
in combination with inhalation of N.O 
gas and oxygen, with or without a pre- 
operative dose of morphine, produced 
satisfactory obtundation for all major 
surgical operations, and was considered to 
have many advantages not obtainable 
from other anesthetic drugs. 
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OW and then there comes into 

the clinic a woman, single or if 

married a nullipara, who has a 
marked pelvic pathology which demands 
radical operative procedure. In many of 
these cases we find the pathology of the 
tubes demanding salpingectomy which 
sterilizes the patient and makes future 
pregnancy very doubtful. 

Many of these women desire to become 
pregnant and raise a family at some future 
date and for this reason they very often 
express the desire to remain in a condition 
for future motherhood. Because of the 
existing pathology, the imperative surgical 
procedure necessary for a cure and the 
wish of the patient to remain in a condition 
which permits pregnancy we are bound 
to study very carefully these relations in 
order not only to make a satisfactory 
operative cure but also to meet the wishes 
of the patient. 

Over a long period of years we have 
made a survey and study of these cases 
with the hope of devising some surgical 
technic which would satisfactorily meet 
these conditions. During this time we 
have tried out various ways but until 
recently have not been in any degree 
successful. Now we have devised a technic 
for accomplishing the full purpose of 
the operation. The technic herein outlined 
serves the triple purpose and has proved 
very satisfactory. This uterine intramural, 
endometrium separation, autogenous ova- 
rian graft technic, has been developed 
in the clinic as follows. 

The usual, low median line skin incision 
is made and completed into the abdominal 
cavity. The pelvic cavity is then very 
carefully surveyed and the pathological 
structures removed and the entire field 
carefully dried. The fundus of the uterus 
is then grasped in tenaculum forceps 


OVARIAN GRAFT IN THE UTERUS* 


G. §S. Foster, M.D. 


MANCHESTER, N. H. 


and the uterus brought high up into the 
wound. A cross incision is then made in 
the dome of the fundus of the uterus 
between the uterine cornua and _ this 
incision is extended in depth down through 
the endometrium. Each incision of the 
cross Is about 34 in. long. A blunt hemostat 
is then passed through this opening and 
then divulsed thus making a perfect bed 
for the ovary. The ovary is then pared 
flat at the four cardinal points and placed 
in the mural bed in such a way that the 
unpared convex surface will protrude for 
at least two-thirds of its circumference 
through the endometrium of the uterus. 

As the ovary is so placed in its new 
bed the four flattened pared surfaces 
will come in direct contact with the 
corresponding four flattened raw surfaces 
of the uterine wall made by the cross 
incision. Contact of the corresponding 
raw surfaces of the ovary and of the uterine 
wall permits of proper establishment of 
circulation from the uterus to the ovary 
thus establishing a complete take. 

A No. 1 chromic catgut suture is then 
passed down through one edge of the 
uterine walls, then through the exposed 
surface of the ovary and finally passed 
up through the opposite edge of the uterine 
wall. This suture is left untied with the 
free ends anchored. A No. 1 chromic 
catgut suture is next passed through each 
apex of the four triangles made by the 
cross incision in the uterine wall and this 
suture is tied and the free ends cut in this 
way firmly closing the peritoneal surface 
of the wound in the uterine wall. A suture 
of No. 1 chromic catgut is also taken in 
the midpoint between this crown closing 
suture and the limit of each of the cross 
incisions. Four of these sutures are taken, 
tied and the free ends cut. In this way the 
firm closure of the wounds in the peritoneal 


* Submitted for publication April 23, 1930. 


305 


Fic. 1. Location of cross incision in fundus of uterus. 
Key: A: Cross incision. u: Uterus. rt: Round ligaments. tT: Fallopian tubes. 


Fic. 2. Cross incision in uterus divulsified with four lines turned out in stellate formation and also center left 
as bed for receiving ovarian graft. 
Key: u: Uterus. Aaaa: Stellate formation of retracted wound. B: Divulsified bed and ovarian graft. t: Stumps 
of fallopian tubes ligated. ss: Anchor sutures passing through open edges of wound and ovary. FF: Forceps 
anchoring anchor sutures. 
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surface of the uterine wall is assured. 
The through and through catgut suture 
which was first made and left untied and 


Fic. 3. Cross incision after ovary has been placed in its 
bed and wound closed. 


Key: u: Uterus. tT: Ligated fallopian tube stumps. 
st: Four cardinal point sutures closing cross inci- 
sion tied and cut. cs: Cross incision which includes 
four apices of angles of retracted stellate flaps ready 
to tie and cut. as: Anchor sutures ready to tie and 
cut. (This suture maintains ovary in its bed.) 


anchored and which included the ovary 
is then tied and the free ends cut. This 
through and through suture anchors the 
ovary in proper position so that it will 
not become displaced while a take is made. 
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Following the closure of the uterine 
wound the field is dried, the uterus freed 
and dropped back into position and the 


Fic. 4. 


Key: A: Ovary as removed from patient. B: Same ovary 
with four cardinal points paired and made flat 
and raw for insuring perfect take in its new bed. 


abdominal wound closed in the usual 
manner. Not infrequently we place a 
layer of Cargile membrane over the wound 
in the uterine wall to prevent any adhesions 
of other structures to this part. We are 
using Cargile membrane more and more 
to cover over intra-abdominal suture 
lines. 

By carefully following the technic as 
here outlined it will be found that the 
ovarian graft will make an early and com- 
plete take. Any tubal pathology removed 
which results in the permanent closure 
of this avenue may be disregarded. Ovu- 
lation will be discharged directly into the 
uterine cavity, pregnancy will occur and 
the patient cured of her previous condition 
will be happy in the final result in raising 
a family. 
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TUBERCULOSIS OF THE URINARY TRACT* 


B. A. THOMAS, M.D., F.A.C.S. 


PHILADELPHIA, PA. 


UBERCULOSIS of the urinary in 

contradistinction to the genital tract 

is understood to include the kidney, 
ureter, bladder and urethra. Like genital 
tuberculosis, it is always secondary to 
systemic infection elsewhere,. active or 
latent, in the individual, although it may 
be an extension or complication of primary 
genital involvement. Thus when we speak 
of primary renal tuberculosis, we mean 
primary only insofar as the urogenital 
tract is concerned. Furthermore, urinary 
tuberculosis originating in the bladder, 
although a theoretical occurrence, is so 
rare, that if genital involvement can 
be excluded, evidence of tuberculosis of 
the bladder may be confidently regarded 
to be of kidney origin. Tuberculosis, on 
the other hand, may be limited to the 
urinary tract, although its proclivity, 
invariably, is to extend to and involve the 
genital tract, and vice versa. Walker! 
submits the following figures: 


Per Cent 


Kidney primarily involved........ 66 
Epididymis primarily involved... . . 
Prostate 
sees 
Seminal vesicle 
Urinary and genital tract together. 37 


Young‘ on the other hand in a total of 
205 cases of urinary tuberculosis reports a 
seminal tract distribution as follows: 


Kidney alone 

Kidney with bladder 

Kidney with bladder and prostate. . . 

Kidney with bladder, prostate, and 

Kidney with bladder, prostate, semi- 
nal vesicle and epididymis 

Kidney with bladder, seminal vesicle 
and epididymis 

Kidney with bladder and epididymis 11 

Kidney with bladder, prostate and 
epididymis 


Thus in about one-third of the cases the 
infection was confined to the urinary tract, 
and in two-thirds the genital tract was 
also implicated. 

My report comprises an analysis of 101 
cases of urinary tuberculosis in a series of 
135 cases of urogenital tuberculosis, from 
the Polyclinic and Graduate Hospital of 
the University of Pennsylvania, the Pres- 
byterian Hospital and private practice. 
Tabulated for the tract and organs in- 
volved they appear as follows: 


No. of cases of urogenital tuberculosis 135 
No. of cases of urinary tuberculosis 


84 


24 
No. of cases of primarily renal uro- 
genital tuberculosis.... . 


INCIDENCE 


The total incidence of urogenital tuber- 
culosis is estimated to be about 2 per cent, 
of which only 0.5 per cent is genital. Of 
definitely known tuberculous individuals, 
with active or quiescent lesions, autopsies 
disclose that approximately 10 per cent 
have tuberculosis of the genitourinary 
tract. A review of our cases reveals the well- 
known facts, that urinary tuberculosis Is 
most often primary in the kidney, irrespec- 
tive of sex, that urinary tuberculosis is a 
disease afflicting mostly the third, fourth 
and fifth decades of life, although 9.4 
per cent occurred prior to the twentieth 
year and 14.9 per cent after the age of 
fifty. Males were the victims about four 
times as often as females. In the cases of 
unilateral disease the right kidney was 
involved about three times as frequently 
as the left. A noteworthy fact is that in a 
considerable number of the cases of renal 
tuberculosis, the disease had become bi- 
lateral at the time surgical treatment was 
sought. It is my impression that in the past 


* Read by invitation before the Section of Genito-urinary Surgery of the New York Academy of Medicine, 
February 19, 1930. 
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decade or two there have been fewer 
cases of urogenital tuberculosis, in compari- 
sion with other genitourinary diseases. 
This I believe is readily explainable when 
we reflect that during the past quarter of a 
century the incidence of tuberculosis in 
general has dropped from over 200 to 77 
per 100,000 of the population. It is to be 
expected, therefore, that the incidence of 
urinary tuberculosis must likewise de- 
crease. Nevertheless, it is sufficiently prev- 
alent and unrecognized by the general 
practitioner to warrant continued empha- 
sis, in spite of the fact that the profession 
as a whole has been led to the realization 
that, in the vast majority of patients, 
urinary tuberculosis is a surgical proposi- 
tion requiring the services of a genito- 
urinary specialist, although too many 
family doctors still procrastinate in the 
treatment of this disease, feeling that 
they are thoroughly qualified to treat the 
incipient, slight and insidious symptoms 
characterizing its early manifestations. 
Urological surgeons have been largely 
responsible for the epoch-making advance 
that has occurred to clarify the pathology, 
diagnosis and treatment of urinary tuber- 
culosis, and particularly must they not 
permit the doctrine to gain undue credence 
that renal tuberculosis is a bilateral affair, 
and primarily a medical matter. The 
practitioner or internist must be impressed 
with the all-important fact that even if 
he does not need the specialist to assist 
him in making the diagnosis of tuberculosis, 
he at least requires him for proper and 
complete investigation of the case, to 
decide whether the infection is unilateral 
or bilateral, and whether it is purely 
urinary or complicated by involvement of 
the genital tract. It is difficult for the 
pathologist, so familiar with the end- 
result of urogenital tuberculosis, when not 
only both kidneys and the bladder, but 
frequently one or more of the genital 
Organs, as well as the lungs, meninges, 
lymph nodes, bones, and joints are in- 
volved, to realize that, early, the only 
active tuberculous focus resided in one of 
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the kidneys, and that by surgical removal 
of this focus, the remainder of the genito- 
urinary tract would not have become 
involved and the patient’s life thereby 
spared. Such, however, is the fact, and to 
urological surgery belongs the accomplish- 
ment. Therefore, it is not difficult to under- 
stand the many laborious efforts and 
advances that have been made and are 
being made, to establish the diagnosis 
and extent of the pathology of unilateral 
or bilateral renal tuberculosis as early as 
possible. Thus, urologists, today, are seeing 
more and more of these patients when the 
morbid process is confined to one kidney, 
or more properly, a portion of it, and when, 
on a five-year prognostic basis, an 80 per 
cent mortality from the best medical 
treatment has been converted into an 
80 per cent cure by nephrectomy. 


MODE OF INFECTION 


It is universally conceded that the 
primary origin of urinary tuberculosis is 
the kidney, excluding those cases where 
infection is an extension from tuberculosis 
of the epididymis, seminal vesicles, pros- 
tate, uterine adnexa and _ contiguous 
processes, as subdiaphragmatic or peri- 
nephritic abscess, intestinal tuberculosis, 
Pott’s disease, or rarely when the urethra 
becomes primarily involved by coitus. 
It is also unanimously agreed, today, that 
tuberculosis of the kidney almost invari- 
ably arises as a hematogenous infection 
from the blood stream. There are some, 
indeed, who insist that this is always the 
case, denying the possibility of an ascend- 
ing infection by way of either the lympha- 
tics or lumen of the ureter. With this 
opinion I am in disagreement and believe 
that, exceptionally, the infection may 
reach the kidney through the lymphatic 
system of the ureter (lymphogenous), 
or by contiguity, or rarely as a ureteral 
reflex from the bladder (urogenous),¥at 
least possible after pathological changes 
have occurred about the ureteral orifice. 
Indeed, in 1883, Semblinow showed by 


animal experimentation that regurgitation 
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from the bladder, under normal anatomical 
conditions, was possible. Young, in 1898, 
reported failure, by hydraulic distention of 
chronically infected contracted bladders, 
to force fluid up the ureters, because of the 
valve at their lower ends incident to their 
oblique course through the bladder wall. 
In 1907 Wildbolz* was successful in 
producing in rabbits an ascending tuber- 
culosis of the kidney, which he ascribed to 
urogenous, rather than hematogenous or 
lymphogenous influences. Kretschmer, in 
1916, made the clinical observations by 
cystograms in normal adults and children, 
some under ether anesthesia, that ureteral 
reflex occurred in a number of cases. In 
1924, Cunningham and Graves? reviewed 
thoroughly the previous work on this 
subject, adding extensive researches of their 
own on rabbits, and concluded that “‘the 
chief factor in the production of regurgita- 
tion lies in the bladder, for the one indispen- 
sable requisite without which we have never 
been able to obtain reflux, is active tone 
of the vesical musculature”; and that 
“renal infections ...can no longer be 
considered as solely of hematogenous 
origin. Regurgitation of the bladder con- 
tents in the presence of vesical-neck 
obstruction has been shown to make 
possible an invasion of the kidney through 
the ureter from the lower portions of the 
urinary tract.”’ These deductions have more 
recently recetved further corroboration 
by Player and Ridewill.* Nevertheless, in 
spite of the undoubted occurrence of a 
vesico-ureteral reflux, in the presence of 
either normal or pathological intravesical 
conditions, I question very seriously 
whether tuberculosis of the kidney ever 
occurs as a simple urinary reflux from an 
infected bladder. I am convinced, however, 
that an ascending infection occasionally 
takes place via the ureteral lymphatics, 
and believe the contention can be supported 
experimentally, clinically and pathologi- 
cally. Steinke,® Stewart® and Sweet’ from 
1909 to 1914 in a series of animal experi- 
ments showed, rather conclusively, by 
transplantation of the ureters into the 
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intestinal tract: (1) that an extensive 
system of lymph vessels and channels exists 
in the mucosa, submucosa and external 
coats of the bladder, ureter and entire struc- 
ture of the kidney, and that this ureteral 
network of vessels anastomoses freely 
with the lymphatics of the bladder below 
and kidney above; (2) that ascending 
infection travels through this lymphatic 
network and not through the blood vessels 
or lumen of the ureter. 


PATHOLOGY 


Tuberculosis of the kidney is recogniz- 
able under the following seven anatomico- 
pathological types: 

A. Tuberculous Nepbritis: This may be 
either (1) toxic or (2) bacillary. The 
former is that type of nephritis or amyloid 
disease occurring in tuberculous subjects, 
due to the action of the toxins of tubercle 
bacilli active elsewhere in the body, as 
Pott’s or hip joint disease, or in the oppo- 
site kidney or in a caseous part of the same 
kidney. Under such circumstances, if the 
toxic kidney is functionally sufficient, 
and the active tuberculous process is 
confined to the other kidney, nephrectomy 
often results in the restoration of health 
to the one crippled by toxic nephritis. 
In the bacillary type of nephritis, tubercle 
bacilli are eliminated from the kidney in 
the urine during an acute or subacute 
course, the renal lesions appearing incon- 
spicuous. However, it is probable, that at 
the time, either a transient cellular infiltra- 
tion or even a very slight epithelial des- 
quamation or microscopic ulceration is 
produced, from which the kidney may 
completely recover, the patient die of inter- 
current disease and autopsy fail to demon- 
strate any lesion, latent or otherwise, In 
the kidney. Much doubtless depends upon 
the resistance or immunity of the individ- 
ual; also the type and dose of tubercle 
bacilli passing through the kidney, whether 
avian, bovine, etc. Instead of recovery, as 2 
result of the glomerular or tubular nephritis 
evoked, the bacilli may become localized, 
form tubercles and produce the character- 
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istic forms of renal tuberculosis. Walsham 
demonstrated tubercle bacilli in the glom- 
eruli and epithelia of tubercles of patients 
with active tuberculosis, in whom there 
were no demonstrable histopathological 
lesions. Foulerton and Hillier® infected 
guinea pigs with the urine from 18 patients 
with active pulmonary tuberculosis; 9 
of the pigs developed tuberculosis, but the 
autopsies on 3 of the patients whose urines 
produced pig tuberculosis, failed to reveal 
evidence of renal tuberculosis. Various 
observers have reported finding tubercle 
bacilli in the blood in go per cent of patients 
with active pulmonary tuberculosis. Walsh 
found tuberculous bacilluria in 82.5 per 
cent of tuberculous subjects. Fournier 
and Beaufume were able to demonstrate 
tubercle bacilli by guinea pig inoculation 
in almost every case of active pulmonary 
tuberculosis. It is not difficult to under- 
stand, therefore, that tubercle bacilli may 
pass through the gastrointestinal mucosa 
without producing any demonstrable lesion, 
or that cows with active tuberculosis may 
produce bacilli-laden milk without develop- 
ing tuberculosis of the udder. Thus it 
would appear that excretory bacilluria is a 
definite urological phenomenon, and I am 
in accord with Wildbolz® and others in 
this belief. 

B. Acute Miliary Tuberculosis: In this 
form both kidneys are involved and the 
affection is simply the counterpart of a 
general dissemination of the disease. It is 
not subject to surgical intervention, but is 
of interest from the standpoint of the much 
mooted question of bilateral renal in- 
volvement. Thomas and Kinsella’ have 
claimed that 51 per cent of patients first 
seen in the Sanatorium had bilateral renal 
tuberculosis, and Medlar™ found by experi- 
mentation that tuberculous lesions of the 
kidneys were bilateral in 88 per cent of the 
animals studied. On the other hand, Wild- 
bolz,* analysing more than a thousand 
patients with renal tuberculosis, found the 
infection to be bilateral in only 12 per cent. 
This great disparity must be explained, 
and I believe can be explained on the 
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ground that it is improper to compare the 
results of experimental tuberculosis in 
animals with the manifestations of the 
disease in human beings, nor is it probable 
that the renal evidence of tuberculosis, 
secondary to acute pulmonary involvement 
encountered in sanatoria, is analogous 
or comparable to the clinical type observed 
in the average ambulatory wage-earner, 
business man or society matron. In the 
case of the acute pulmonary victim, there 
is, routinely, an acute, recurrent tuber- 
culous bacillemia, flooding both kidneys 
with myriads of bacilli, and were it not for 
the occurrence of excretory bacciluria, 
I fear every case would develop a definite 
bilateral renal phthisis. Fortunately, after 
a time the kidneys either adjust themselves 
to the baccilemic onslaught, recover com- 
pletely or partially, and if the latter, are 
marked by a unilateral or bilateral tuber- 
culous process, which may become pro- 
gressive. In the case of the ambulatory 
patient discovered in the rank and file of 
humanity, with a dormant, pulmonary, 
lymphatic or joint tuberculous focus, the 
bacillemia is slight and infrequent, and a 
localized process does not develop in the 
kidney unless some additional factor, as 
trauma, direct or indirect, supervenes to 
produce a locus minoris resistentiae. Thus I 
believe that in active pulmonary and other 
extra-urinary tuberculosis the renal in- 
volvement is commonly bilateral and may 
heal in one or both kidneys under a 
proper antituberculosis regime. No kidney 
so diseased should be removed surgically, 
unless its function is demonstrated to be 
markedly impaired and its mate is func- 
tionally sufficient, and until the active 
primary process has become quiescent. 
On the other hand, in the insidiously 
developing unilateral type of infection, the 
tuberculous lesion is progressive, it never 
terminates in cure and is seldom arrested 
clinically, and early nephrectomy offers 
a brilliant prospect of cure. 

c. Chronic Miliary Infiltrating Tuberculo- 
sis: The process is unilateral. The tubercles, 
although they may be disseminated 
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throughout the parenchyma of the kidney, 
are indolent and show little tendency to 
caseation, but on the contrary tend to the 
formation and proliferation of other new 
connective tissue resulting in fibrotic or 
fatty degeneration. 

p. Ulcerative Tuberculous Papillitis: This 
type is comparatively frequent, and ex- 
plains those cases characterized by initial 
marked and continuous hematuria. The 
ulcerative process begins on the top, side 
or at the base of the renal papilla and 
extends to the adjacent pyramid and 
calyx, gradually mvolving the medulla 
and cortex. Tubercles make their appear- 
ance in the pyramids, in the columns of 
Bertini, and in the cortex under the fibrous 
capsule, and tend to agglomerate and 
caseate. Other papillae and pyramids 
become involved and there is often a 
conspicuous effort on the part of Nature, 
through fibrous thickening and contrac- 
ture of the lower end of the calyx or the 
column of the pelvis, to close off the 
tuberculous process. This sometimes ex- 
tends to the uretero-pelvic junction, re- 
sulting in hydronephrosis. 

E. Tuberculous Pyelitis: Very rarely the 
tuberculous process will begin in the 
pelvis or calices of the organ, as tubercles 
and ulcerations, subsequently involving 
the kidney proper. It is probable that this 
type of renal tuberculosis has for its mode 
of infection an ascending extension through 
the ureteral lymphatic system. Buerger'? 
reports one or two such cases. 

F. Caseo-cavernous Tuberculosis: In this, 
the commonest form of the disease, there 
occurs a deposition of tubercules in the 
vascular zone between the cortex and 
medulla of the organ. These foci undergo 
caseation, become confluent, form cavities 
and infiltrate in the direction of the pelvis 
or capsule or both. The latter early shows 
isolated or conglomerate projecting caseat- 
ing tubercles; later, the capsule becomes 
thickened and the kidney enlarged, its 
exterior appearing lobulated and irregular. 
The morbid process may be limited to the 
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parenchyma, occasionally one or more 
caseous areas with or without the presence 
of calcification, being demonstrable in the 
poles of the organ, or it may communicate 
with the pelvis, implanting tubercles and 
resultant ulceration in that structure. 

G. Tuberculous Pyonephrosis: This is sim- 
ply a terminal stage of the previously 
described pathological process, in which the 
kidney becomes transformed into an irregu- 
lar sac of pus or multilocular intercom- 
municating caverns’ distended with 
purulent material, the result of caseation 
and liquefactive necrosis of the parenchyma 
of the organ. Frequently the purulent 
content undergoes additional infection by 
other pyogenic bacteria. Perinephritis in 
one form or another ensues, or the ureter 
becomes plugged or completely stenosed in 
about 10 per cent of cases, resulting in that 
condition known as closed pyonephrosis, 
also recognized as autonephrectomy, in 
which the urine and bladder, with the 
exception of a functionless ureteral orifice, 
appear normal. 

Sooner or later the ureter and bladder 
become involved. The former at times 
becomes greatly thickened and capable of 
abdominal, vaginal, or even rectal palpa- 
tion. Not infrequently its lumen undergoes 
stricture formation and may become com- 
pletely occluded. states the 
bladder becomes involved in 31 per cent 
of cases of renal tuberculosis; in my ex- 
perience it has shown involvement in 75 
per cent of patients. Braasch claims genital 
involvement in 73 per cent, pulmonary in 
28 per cent, bones and joints in 6 per cent 
and coincident lesions in 71 per cent of 
cases. The urethra exhibits either acute, 
subacute or chronic inflammation, non- 
ulcerative or ulcerative, in practically 100 
per cent of patients with vesical tuberculo- 
sis. It is likewise involved less frequent!) 
in genital infection, and rarely in its penile 
portion from coitus and tuberculosis o! 
the penis. The living pathology of the 
tuberculous bladder will be described 
under cystoscopy. 
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SYMPTOMATOLOGY 


Consideration of the subject of urinary 
tuberculosis reveals the fact that there 
has been little if any advance made during 
the past seventeen years in the diagnosis 
and treatment of this disease. In fact 
there are some evidences of reversion to 
erroneous conceptions. Accordingly, I shall 
incorporate freely in this presentation 
statements made by myself at that time.’® 

Limitation of time will prohibit a com- 
plete review of the various subjective, 
objective, general, local and urinary symp- 
toms and signs leading to a diagnosis of 
this disease. Owing to the fact that renal 
tuberculosis, insidious in its onset, is prone 
to masquerade under remote, vague or 
misleading symptoms, thereby misguiding 
the general practitioner to institute treat- 
ment for lumbago, indigestion, cystitis or 
a nervous bladder, the importance and 
significance of a few clmical symptoms 
must be emphasized. Firstly, the most prom- 
inent, commonest and in go per cent of 
cases the earliest symptom of tuberculosis 
of the kidney is irritability of the bladder. 
Thus in the male, if tuberculous exten- 
sion from the epididymis, prostate and semi- 
nal vesicles can be excluded, and bladder 
tuberculosis is established, because of the 
extreme improbability of the latter being 
primary, it invariably indicates a descend- 
ing renal infection; in the female, vesical 
tuberculosis almost invariably means tuber- 
culosis of the kidney. Therefore any patient 
complaining of frequency of urination, 
dysuria and pyuria or hematuria, partic- 
ularly by day, over a period of several 
weeks, for no obvious reason, should be 
suspected of renal tuberculosis and sub- 
mitted to a routine urological examination, 
until it is proved to be otherwise. It is 
scarcely credible that these patients are 
commonly allowed to suffer for months to 
many years without insistence upon a 
proper scientific investigation. These early 
months of the disease furnish the golden 
opportunity, when nephrectomy promises 
80 per cent of recoveries, as contrasted with 
80 per cent of mortality from other methods 
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of treatment. Secondly, equally misleading 
are those cases presenting vague or in- 
definite symptoms, as a slight dull or 
dragging inconstant lumbar pain, gastro- 
intestinal derangement, loss of weight and 
strength, a clear urine and a normal blad- 
der. Thirdly, it is undoubtedly true that at 
one time or another in the course of renal 
tuberculosis, before the ureter becomes 
occluded, tubercle bacilli, blood and pus 
cells can be demonstrated microscopically 
and bacteriologically. However, when the 
usual civilian patient reaches the urologist 
the bacilli are demonstrable in only about 
80 per cent of cases. In those cases where 
the tubercle bacillus is not demonstrable, 
remembrance of the dictum of Rovsing, 
that pyuria, in the absence of the common 
pathogenic bacteria, means tuberculosis, 
is worthy of serious consideration, irrespec- 
tive of whether polyuria or albuminuria 
are associated urinary findings. Such figures 
as 93 per cent, and that bilateral infection 
occurs in at least 47 per cent!* must pertain 
solely to Sanatorium patients, for these 
percentages are much too high for civilian 
practice. 

Pain, either renal, ureteral or vesical, 
tenderness in the costovertebral angle, 
hematuria, pyuria and palpability of the 
kidney and ureter are commonly present 
and not infrequently appear as_ initial 
symptoms, or one or all may be absent. 
The practitioner, who simply treats his 
case as one of chronic cystitis, weak or 
nervous bladder, and waits for the develop- 
ment of fever, rigors, sweats, loss of 
strength and weight and a palpable mass, 
never present in over 20 per cent of 
patients, in order to substantiate his 
diagnosis, belongs to the realm of the 
honored and innocuous past, we trust. 


DIAGNOSIS 


The diagnosis of urinary or more partic- 
ularly renal tuberculosis is by no means 
always an easy matter. The bacilli are 
incapable of demonstration in the urine 
in about 15 per cent of cases, even by 
persistent, repeated examinations of 
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twenty-four hour specimens of urine, 
employing faultless technic, including 
guinea-pig inoculations, by the Bloch, 
intravenous, intraperitoneal or intrahepatic 
methods. The viability of some tubercle 
bacilli, after laboratory preparation, is so 
lessened, that their reproduction in animals 
is an impossibility; moreover, some strains 
of the bacilli found in man seem to be non- 
pathogenic for guinea pigs. Conversely, 
the presence of these organisms in the 
bladder or even in the kidney urine does 
not indicate a true morbid process in the 
kidney, much less surgical intervention. 
Excretory bacilluria and vesico-ureteral 
reflux are actual occurrences. Either at the 
time of surgical exposure or at autopsy, 
the tuberculous lesion may be so incon- 
spicuous as to be impossible of recognition 
by inspection and palpation and difficult of 
demonstration even by section of the 
kidney, when tubercles are few, for a 
single tiny caseous cavern or a small ulcera- 
tion of one of the papillae is the only 
discoverable lesion. I have had to resort, 
on two occasions, to bilateral lumbar 
exploratory incisions in order to deter- 
mine definitely which was the tuberculous 
kidney. Suspected kidneys have been 
exposed surgically and not removed be- 
cause of normal appearance, only to 
manifest advanced tuberculosis later. 
Thickened, palpable ureters may be absent 
in tuberculosis and rarely present in 
chronic pyelonephritis. Renal tuberculosis, 
occasionally, has been confused or mis- 
taken for closed hydronephrosis, pyone- 
phrosis, chronic pyelonephritis, calculus 
and tumor. 

Certainly, the diagnosis of tuberculosis 
of the kidney must not rest solely upon 
the demonstration of the bacilli by smear 
or guinea-pig inoculations. Indeed it is 
probable that the expert cystoscopist 
with a knowledge of the physical condition 
of patients, can diagnose tuberculosis of 
the kidney from the bladder revelations 
just as often as the laboratory bacteri- 
ologist. Therefore the diagnosis depends 
not only upon the clinical symptomatology, 
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valuable as those observations may be, 
but also upon bacteriological laboratory 
measures in conjunction with certain 
other urological procedures. Unquestion- 
ably, the absolute diagnosis of urinary 
tuberculosis rests upon the demonstration 
of the tubercle bacillus, or characteristic 
tissue pathology revealed at operation or 
discovered post mortem. The localization, 
degree of involvement and original source 
of infection are determined by examination 
of the genitalia, radiography, chromo- 
cystoscopy, differential functional kidney 
tests and occasionally by pyelography, 
ureteral catheterization and exploratory 
lumbar incisions. 


RADIOGRAPHY AND PYELOGRAPHY 


Not infrequently, from 10 to 25 per 
cent of cases, lime salts deposited in the 
caseated kidney are capable of casting a 
shadow in the skiagram. Under such 
circumstances the value of the x-ray in the 
differential diagnosis of calculus and tuber- 
culosis may be nullified. It would therefore 
appear that little reliance should be 
placed upon a possible diagnostic measure 
that at its best fails to determine the 
diagnosis in 75 to 80 per cent of cases. 
However, with the advent of uroselectan 
our hopes and expectations are running 
high, and it is not impossible that with 
this substance injected intravenously, much 
more will be accomplished in the diagnosis 
of early calyx and parenchymal pathology, 
as well as renal functional integrity, than 
has been the case in the past. 

Pyelography, in my opinion, is seldom 
if ever necessary, and in my experienc: 
has never been employed for the diagnosis 
of renal tuberculosis. Although it may 
assist in delineating early or obscur: 
pathology, it cannot be said to be without 
danger, even with present-day pyelog- 
raphic solutions, and we must admit 
that real mishaps occurred formerly when 
the original colloid suspensions were ¢€0)- 
ployed. It is admitted that by urographic 
injections of the renal pelvis, early tuber- 
culous involvement of the calices may be 
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determined, or other characteristic evi- 
dence of pyonephrosis be demonstrated. 
On the other hand, defective or moth- 
eaten calices may be easily confused with 
pyelovenous back flow or filling defects 
from causes other than tuberculosis. I 
am very skeptical of the assertion that by 
pyelography tuberculous lesions have been 
demonstrated in the other kidney negative 
for bacilli and normal by function, unless 
pyelovenous back flow has been excluded. 
I am, therefore, in disagreement that the 
pyelogram is a factor of moment in the 
diagnosis of renal tuberculosis in 27 per 
cent of cases unless the utility of indigo 
carmine is disclaimed. I am in _ hearty 
accord with the recent conclusions of 
Kearns’? that the injection of the kidney 
after tubercle bacilli have been demon- 
strated is one of the abuses of pyelography 
as well as of the patient, yielding no 
essential information, and that its routine 
employment is needless, unreliable and 
dangerous. 


CYSTOSCOPY 


The cystoscope is by far the most impor- 
tant instrument for both the localization 
of high urinary tuberculosis and, in the 
majority of cases, for the actual diagnosis 
of the disease per se. I well remember that 
in the early part of this century, it was 
taught in a number of leading medical 
schools and hospitals of this country, 
although it was permissible in selected 
urological cases to employ cystoscopy, 
to pass a cystoscope in a tuberculous 
bladder was a homicidal act. Times have 
changed, for today many world-renowned 
urologists do not hesitate, but insist that 
catheterization of a normal ureter in the 
presence of tuberculous cystitis is a harm- 
less procedure. It frequently happens that 
the cystoscope reveals an_ intravesical 
picture pathognomonic not only of tuber- 
culosis of the bladder but also of the kidney 
above, primarily affected. Thus we are in 
& position to determine in most instances; 
(1), whether or not tuberculosis exists (2), 
the degree or extent or involvement by 
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resorting to indigo carmine and chromo- 
ureteroscopy and (3), whether only one or 
both kidneys are involved. 

The living pathology of the bladder 
commonly associated with renal tubercu- 
losis may assume various appearance. 
During the incipiency of the disease, before 
gross tissue changes and suppuration occur, 
and while the kidney i is still functionally 
sufficient, the process consisting simply of 
a bacillary nephritis, the bladder lesions 
by cystoscopy may appear inconspicuous. 
At other times, and particularly if a mixed 
infection supervenes, the ureteral orifice 
appears inflamed and swollen and a general 
acute cystitis is associated, occasionally 
almost obliterating the crateriform open- 
ings of the ureters. Buerger has recom- 
mended the excision of a portion of the 
ureteral orifice mucosa through the cysto- 
scope and careful examination of the same 
for tubercle bacilli. The recommendation 
is certainly not without objection and I 
have failed in an extended experience to 
discover a single case in which the pro- 
cedure was warranted or necessary. The 
presence of the disease in the bladder is 
characterized by inflammatory evidence 
of the ureteral orifice, as the infection 
infiltrates the mucosa and submucosa; 
it begins to assume rigidity, losing its 
peristaltic activity; ulcerations and rarely 
miliary tubercles can be noted not only 
in the region of the ureteral orifice of the 
affected side and trigone, but throughout 
the mucous membrane, even on the lips 
of the ureteral orifice of the normal side; 
bullous edema of the mucosa about the 
orifices or in the trigone is frequently 
observed. As the process continues, the 
orifice becomes markedly infiltrated, en- 
larged and retracted; often the appearance 
is that of an open sewer-pipe pouring a 
stream of pus into the bladder. Not 
uncommonly, the ureter becomes com- 
pletely occluded by semi-solid casts of 
pus, or undergoes stricture formation, 


resulting in atrophy of the orifice; in such a 
condition there may be neither pyuria 
nor tubercle bacilli in the bladder urine. 
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Occasionally, irregular granulomata form 
in the bladder. In the final stage of the 
disease all vesical landmarks become ef- 
faced and the bladder wall is simply an 
expanse of confluent deep ulcerations 
covered with blood coagula and exudate. 
If it is impossible by cystoscopy or chro- 
moureteroscopy to determine the respec- 
tive kidneys, recourse should be had to 
bilateral exploratory lumbar nephrectomy 
to determine the relative integrity of the 
two organs. In a few rare instances, by 
the adoption of such measures, the more 
involved of the two kidneys has been 
removed with temporary benefit, but 
never unless by indigo carmine, the lesser 
involved was found to be functionally 
sufficient, and the involvement presumably 
in its earliest stage. Such a procedure 
is seldom, if ever, indicated, and when 
nephrectomy is performed in the case of 
bilateral infection, the patient invariably 
dies in less than a year. At the Mayo 
Clinic the longest reported life was a year 
and a half. I have observed a patient 
who at the time of her original examination 
demonstrated bilateral tuberculous in- 
volvement of functionally insufficient kid- 
neys. Under a strict anti-tuberculous 
regime, including tuberculin, one kidney 
was restored to normal function after two 
years and nephrectomy of its severely 
diseased mate resulted in the patient’s 
complete restoration to health, now for a 
period of over ten years. 


FUNCTIONAL KIDNEY TESTS 


Those commonly employed are indigo 
carmine and phenolsulphonephthalein, and 
I suppose now we will have to add uro- 
selectan, possibly according it first place. 
However, for the present, I utilize and 
prefer for surgical purposes, indigo carmine 
by the method of chromoureteroscopy, 
or as some prefer to style it, cystoscopic 
meatoscopy, and believe this is the field 
per excellence for this test, superseding 
all others.'* In thousands of observations 
by this technic, the interpretations with 
respect to diagnosis and prognosis have 
been almost infallible. Indeed, from the 
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standpoint of renal tuberculosis, and illus- 
trative of my faith in and dependence on 
indigo carmine, my routine practice is to 
regard the patient or his kidney one for 
medical rather than surgical treatment, 
if the elimination of the dye is retarded 
beyond the functionally sufficient time 
limit, which experience would indicate is 
ten minutes after intravenous injection. 
Notable exceptions have been observed 
only in 2 instances; when from the sound 
kidney no visible dye was eliminated, while 
from the diseased side it was freely ad- 
mixed with the tuberculous pus; following 
nephrectomy the dye was eliminated nor- 
mally from the remaining kidney. This 
phenomenon is difficult to explain, unless 
it be due to reflex or toxic inhibitory in- 
fluences on the renal function, exerted 
through the sympathetic nervous system, 
analogous to the crossed renal expressions 
of pain. 

It is surprising to observe frequently, 
how small a tuberculous process in the 
kidney will inhibit and delay beyond the 
normal time period, the excretion of indigo 
carmine. Can this also not be due to reflex 
or toxic effects influencing the function of 
the kidney? Similar sized lesions of other 
renal diseases do not produce such results. 

Other points of superiority of indigo 
carmine over phthalein and other func- 
tional tests are, that it renders ureteral 
catheterization for the purpose of deter- 
mination of unilateral renal sufficiency 
unnecessary, and that it aids materially in 
some cases in the localization of the ureteral 
orifices, the catheterization of which, other- 
wise, may be a physical impossibility. 


URETERAL CATHETERIZATION 


Allusion has already been made con- 
cerning the harmfulness of ureteral cathe- 
terization of the normal side in the presence 
of tuberculosis of the bladder. Personally, 
I am unreservedly opposed to the practice, 
believi ing that the management of the cas« 
can be just as well, if not better, carried 
out by avoidance of catheterization of th« 
good ureter, with reliance placed upon 
indigo carmine to differentiate the involvec 
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kidneys, and see no reason for a reversal 
of attitude until the harmlessness of the 
act, by furnishing better results than we 
are accustomed to see, clinically, is proved. 
There can be no objection to catheteriza- 
tion of the diseased side; indeed it possesses 
the merit of determining the presence 
and position of strictures, when they exist, 
important information for the surgeon 
at the time of nephro-ureterectomy. It 
cannot be denied, there exists at least a 
potential danger of implanting tubercle 
bacilli in the ureter by catheterization 
in the presence of tuberculous cystitis. 
Certainly, I should not permit the practice 
upon myself, and this is a proper considera- 
tion to extend to patients. Therefore, if 
the danger cannot be denied, what is to be 
accomplished by performance of the act? 
Assuredly, the finding of tubercle bacilli 
in the ureteral catheterized urine does not 
mean necessarily that a surgical lesion 
exists in the respective kidney, or that it is 
functionally insufficient, or that the bacil- 
luria is doomed to be permanent. Again, 
it is quite posstble that the bacilli, dis- 
covered in the catheterized urine, may 
have been carried into a normal ureter 
from an infected bladder by the catheter 
itself. Finally, a negative finding does not 
by any means exclude the possibility of 
tuberculosis in the suspected kidney, for 
in the technic usually employed, the 
catheter is allowed to remain in situ but 
fifteen to thirty minutes, and i+ is well- 
known that even in a twenty-four speci- 
men of urine failure to demonstrate the 
tubercle bacillus is not unusual. Thus on 
one side of the scales there may exist 
erroneous findings, while on the other 
there is potential danger. If one kidney 
is functionally sufficient and its mate is 
insufficient, operation with a view to 
nephrectomy on the affected side should 
be done, irrespective of the demonstration 
of the tubercle bacillus, which is of little 
moment under the circumstances. If the 
disease has remained unilateral, which will 
be the case in the vast majority of patients, 
the urologist will enjoy the satisfaction of 
knowing that he is not responsible for the 
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production of infection of the healthy 
kidney by unnecessary catheterization. 


PROGNOSIS 


Wildbolz’ in a recent review of over 1000 
cases of renal tuberculosis, including 660 
nephrectomized patients, claims an opera- 
tive mortality of 2.2 to 2.5 per cent, and 
complete cure over a period of ten to 
twenty-five years, in $9 per cent. Of these, 
only 3 patients had persistence of cystitis 
or evidence of urogenital tuberculosis 
for a longer time than two to five years 
after operation. Braasch'® reporting the 
statistics of the Mayo Clinic, finds an 
operative mortality of only 1.3 per cent in 
516 nephrectomies for tuberculosis, failure 
to effect complete cure in approximately 
20 per cent up to five years after operation, 
and a complete cure in fully 60 per cent of 
patients; also that 55 per cent of patients 
who were failures died in less than a year 
after operation, the mortality rate there- 
after decreasing inversely proportional to 
time after operation. Bugbee?! reported no 
mortality in a series of 38 cases for the first 
five years after operation. The immediate 
mortality, therefore, seems to be a negligi- 
ble factor, even in my own insignificant 
series, 47 cases being also nil. The report 
of Wildbolz is also interesting in that only 
20 per cent of his cases died of involvement 
of the other kidney or pulmonary tubercu- 
losis. Other deaths in order of frequency 
were due to miliary tuberculosis, tuber- 
culous peritonitis, enteritis, spondylitis and 
solitary tubercle of the brain. Not less than 
15 per cent of deaths were due to inter- 
current diseases, some in the absence of 
any evidence of urogenital tuberculosis. 

In those exceptional cases of bilateral 
involvement, where nephrectomy rarely is 
advisable, permanent recovery of the 
remaining kidney will not follow, and the 
prospect of life at least will seldom be over a 
year. 

Operation should not be undertaken in 
the presence of active pulmonary tuber- 
culosis, but may be advisable in spite of 
other coincident lesions, provided they are 
not too extensive or active, but always with 
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reservations. The best results will be 
obtained in the unilateral cases of early 
involvement, and those with closed ureters, 
where the infection is not widespread 
through the urogenital tract. There is a 
definite spontaneous tendency on the part 
of the bladder and lower urogenital tract 
to undergo gradual resolution and recovery, 
sometimes requiring years, after the tuber- 
culous kidney has been removed. In ad- 
vanced bladder involvement the mortality 
of nephrectomy is twice as high as in the 
early forms, and the persistence of bladder 
symptoms after operation is directly pro- 
portional to the duration of their presence 
previously. In recent years propaganda 
has been circulated to observe a watchful 
waiting policy for the development of 
the patient’s resistance in case of renal 
tuberculosis. This may be good doctrine in 
Sanatorium practice in patients with active 
pulmonary processes, but I believe it to be 
a dangerous idea to put over to our medical 
friends and the profession generally, since 
it is universally recognized that fully one- 
third of tuberculous kidney cases exhibit 
healed or quiescent pulmonary lesions. 
Although some early cases may manifest 
a stormy convalescence after nephrectomy, 
dallying as to treatment or procrastination 
is inexcusable and leads but to the grave. 

Pregnancy does not necessarily contrain- 
dicate nephrectomy. I have performed it 
twice successfully in renal tuberculosis. 

Contrasted with these results, palliative 
or medical treatment offers little or nothing. 
Wildbolz'® analyzed 316 cases of tuber- 
culosis of the kidney, treated non-opera- 
tively, with and without tuberculin, under 
the best climatic and heliotherapeutic con- 
ditions in Switzerland, and found that 70 
per cent died within two years, and only 
10 per cent lived longer than five years 
after the onset of symptoms, and the few 
survivors after apparent cure all hada 
relapse sooner or later and died. 


TREATMENT 


Statistics compiled from patients who 
present themselves for treatment of renal 
tuberculosis, demonstrate that about three- 
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fourths have symptoms dating back more 
than a year, and that only 10 per cent 
consult the urologist within six months of 
the onset of symptoms. The pertinent 
question therefore arises: Why are these 
patients prevented so long from receiving 
surgical aid? The answer seems to be, firstly 
that either the patient because of the insid- 
ious onset of the disease, or the physician 
misled by the vague or remote symptoms, 
fails to appreciate the danger of the fire 
with which he is playing, and the value and 
importance of early operation; secondly, 
there appears to exist in some localities 
in the minds of doctors, who ought to know 
better, a prevalent opinion that nephrec- 
tomy is not the best treatment for unilateral 
tuberculosis of the kidney. 

Treatment of urinary tuberculosis is 
both operative and palliative. Early nephrec- 
tomy with partial ureterectomy, or aseptic 
nephroureterectomy,”° through the usual 
lumbar incision, removing the ureter down 
to or below the lowermost stricture, if 
any be present, is the procedure of choice 
in all cases of unilateral renal tuberculosis 
and rarely in a few cases of bilateral in- 
volvement. The choice of anesthetic is a 
matter of great importance, and preference 
should be given to spinal anesthesia or 
nitrous-oxide gas or ethylene. Occasionally, 
in a few cases of bilateral involvement that 
become operable, preliminary antituber- 
culous treatment will be necessary until 
the activity of the extraurogenital or urin- 
ary process has subsided, and the patient’s 
general resistance or immunity has been 
established. In those cases of urinary tuber- 
culosis originating in genital sources, the 
epididymis will be found to be the chie! 
offender, and its removal, just as in the 
case of the kidney, by eliminating the 
primary urogenital focus of infection, will, 
as a rule, permit the complicating involve- 
ment of the ureter, bladder, urethra and 
seminal tract to undergo resolution, requir- 
ing in many instances, however, months or! 
years. The ureter should be severed betwee: 
ligatures or clamps by the cautery knife 
and the stump carbolized, dropped, anc 
the wound closed with a tubular drain. 
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Complete nephroureterectomy, including 
a portion of the bladder wall, unduly 
prolonged the operation, and failed to 
measure up to expectations, so far as pre- 
vention of sinus formation is concerned. 
Partial or heminephrectomy was never 
widely adopted, because all the involved 
renal tissue was not always removed, neces- 
sitating subsequent operation; so, today, 
the only radical procedure on the kidney 
for tuberculosis, should be total nep- 
hrectomy. No advantage and some disad- 
vantages have followed filling the wound 
with saline solution and closing it without 
drainage. Lumbar sinuses result in about 
10 per cent of cases and may persist for 
weeks or a year or more. The discomfort 
from persistent cystitis may be ameliorated, 
and the recovery from the tuberculous 
process in the bladder greatly promoted 
by tuberculin and methylene blue and 
intravesical injections of carbolic acid, 6 
per cent, 30 c.c. every four to six days 
(Rovsing), gomenol, guaiacol, itodoform, 
metaphen and mercurochrome; also x-ray 
therapy, the mercury vapor quartz lamp 


. Wacker, J. W. T. Surgical Diseases and Injuries 

of the Genito-urinary Organs. Funk, N. Y., 1914. 

. CUNNINGHAM and Graves. Renal infections. Surg. 

Gynec. Obst., 39: 39-51, 1924. 

3. Prayers and Autonephrectomy—ani- 
mal experimentation, with report of an unusual 
case. J. A. M. A., 86: 17-23, 1926. 

4. Experimentell erzenzte aszendierende 


ty 


Nierentuberkulose. Ztschr. f. Urol., 2: 39-43, 
1908. 
5. STEINKE. Transplantation of ureters into the 


gastro-intestinal tract. Univ. Penn. M. Bull., 
22: 110-121, 1909. 

6. Srewart. A study of ascending infection of the 
kidney carried out by the method of transplant- 
ing the ureters into the intestines. Univ. Penna. 
Med. Bull., pp. 233-251, July-Aug. 1910. 

. Sweet and Srewarrt. The ascending infection of 
the kidneys. Surg. Gynec. Obst., 18: 460-469, 1914. 

8. Fouterron and Brit. M. J., 111: 774, 
1901. 

9. WitpBorz. Renal tuberculosis. J. Urol., 21: 
179, 1920. 

10. THomas and Renal tuberculosis—pre- 
liminary report of a clinical research problem. 
J. Urol., 17: 395-405, 1927. 

11. MepLER and Sasano. Experimental renal tubercu- 


145- 


Thomas—Urinary Tract Tuberculosis American Journal of Surgery 319 


REFERENCES 


and heliotherapy, properly administered, 
are beneficial, but unless carefully super- 
vised, may do harm; in some cases of ulcer- 
ation and granulomatous formation, cysto- 
scopic fulguration has been very useful. 

Of paramount importance in all cases of 
tuberculosis is the consideration of the 
best hygienic and dietetic conditions attain- 
able. Transference of the patient to a high, 
dry atmosphere, such as exists in certain 
parts of Colorado, New Mexico and Ari- 
zona, is ideal although usually impossible. 
No surgeon has done his full duty when he 
simply removes the kidney, and permits 
the patient to return to his former life, 
habits and environment. 

Palliation, with or without tuberculin, 
has a definite place in the treatment of 
urinary tuberculosis, and should be re- 
served postoperatively and for the bilateral, 
inoperable cases with active foci in the 
lungs, lymph nodes, peritoneum, bones and 
joints; also for the cases of indefinite bacil- 
luria and functionally sufficient kidneys. 
Here all that has been said about hygienic 
treatment applies, even more forcibly. 


losis with special reference to excretory bacilluria 

(a). Am. Rev. Tuberc., 10: No. 4, 370, 1924 
(b). Am. J. Path., 2: No. 5, 401, 1926. 

12. BuERGER. Primary tuberculosis of the pelvis of 
the kidney. Interstate M. J., 21: No. 11, 1914. 

13. Braascn. Surgical renal tuberculosis: the prognosis. 
Am. J. M. Sc., No. 1, 159: 8, 1920. 

14. YounG. Practice of Urology. Saunders, Phila., 1926. 

15. Tuomas, B. A. The modern diagnosis of tuber- 
culosis of the kidney. Pennsylvannia. M. J., 17: 
704-718, 1914. 

16. Tuomas, G. J. The diagnosis of renal tuberculosis. 
Minnesota M. J., 9: 22-27, 1926. 

17. KEARNS. Pyelography in_ renal 
Radiology, Aug., 1927. 

18. Tuomas, B. A. (a) Chromocystoscopy in functional 
renal diagnosis based upon the employment of 
indigocarmin. Penn. M. J., 12: 995-1002, 1909. 
(b) The value of chromouteroscopy in functional 
kidney diagnosis. Surg. Gynec. Obst., 12: 345, 1911. 

19. WitpBorz. (a) Wien. med. Webnschr. 61: 2314- 
2319, 1911. (b) Correspondenz. Blatt Schweitzer 
Aerzte, Dec. 1912. 

20. BEER and Hyman. Progress in 
J. A. M. A., 75-1180, 1920. 

21. BuGpee. Genito-urinary tuberculosis. New York 
State J. Med., 24: 491-4094, 1924. 


tuberculosis. 


nephrectomy. 


A NEW UROGRAPHIC MEDIUM: EMULSIFIED CAMPIODOL 
(AN IODIZED RAPESEED OIL*) 


ApotpH A. KuTZMANN, M.D., F.A.C.S. 


LOS ANGELES, CALIF. 


ESEARCH studies in the field of 

urography have shown increased 

activity in recent years. The success- 
ful introduction of the halogenated oils, 
especially the iodized oils, for diagnostic 
visualization in urologic radiographic pro- 
cedures has led to satisfactory results. 
The recent introduction of intravenous 
urography cannot for the present time, at 
least, hope to displace the time-proved 
procedure of uretero-pyelography per- 
formed from below. The successful use, 
since October, 1928, of an iodized oil, 
emulsified campiodol, has led to gratifying 
results in all parts of the urinary tract, and 
it is for this reason that the writer wishes 
to make a further report. 

Since the introduction of lipiodol, an 
iodized poppy-seed oil, by Sicard and 
Forestier in 1923, these compounds have 
come to be more extensively used for 
diagnostic purposes in the various systems 
of the body. Only in the last one and one- 
half years has the use of iodized oils been 
really successful in the urinary tract. Up 
until that time iodized oils, though casting 
satisfactory shadows, gained but little 
favor in urography because of their failure 
to meet the prerequisites of a good uro- 
graphic medium. Their increased viscosity 
and non-miscibility with the urine were 
found to be great disadvantages. The vis- 
cousness of such oils did not permit a 
ready flow into the kidney pelvis unless 
great pressure could be exerted, the use of 
special syringes being advised. Adherence 
to the pelvic and ureteric mucous mem- 
brane prevented ready drainage, resulting 
in obstruction and pain. Air accidentally 
introduced might produce a trap with a 
similar consequence. The non-miscibility 
often gave distorted pyelograms, hindering 
correct diagnosis. 

lodized oils have, however, properties 


desirable for a good urographic medium. 
Their non-irritation or lessened irritation 
and very low toxicity due to their inertness 
as chemical compounds are of value. 
The more widely used 1214 per cent sodium 
iodide, while possessing many advantages 
as a pyelographic medium, is an electro- 
lyte and therefore in some instances irritat- 
ing to the urinary mucous membrane. This 
has led urography to be a distressing pro- 
cedure in many cases. 

While the primary object of urography 
is to visualize the urinary tract so as to 
demonstrate the normal and abnormal 
conditions, the comfort of the patient 
during a cystoscopic study should be con- 
sidered. Cognizant of these facts, we wished 
to utilize the iodized oils because of their 
desirable properties, and consideration was 
given to solving their shortcomings, 
namely, the non-miscibility and _ high 
viscosity. The desirable properties were at 
once apparent, for by the use of emulsified 
campiodol, a mixture of campiodol (iodized 
rapeseed oil) acacia and distilled water, 
the pain, burning and irritation were com- 
pletely eliminated and the problems of 
high viscosity and non-miscibility satis- 
factorily solved. 

Campiodol, or iodized rapeseed oil, was 
synthesized by Frazier and Glaser, with 
the aid of Dr. George Raiziss, in their 
search for a suitable substance in cerebro- 
spinal visualization. It is a light yellowish 
product with a specific gravity of 1.280 
and an elemental iodine content of approx!- 
mately 44 per cent. Campiodol deteriorate 
very slowly from light and heat and upon 
radiographic exposure casts an _ intens' 
shadow, so much so that dilution products 
may readily be made without destroyins 
its clinical value. Experimental studies by 
Frazier and Glaser have shown it to be 0! 
very low toxicity in spinal, cisternal, 
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Fic. 2. Same case as Fig. 1 with 12.5 per cent sodium 
£ 


Fic. 1. Bilateral normal pyeloureterogram in vertical 
iodide as urographic medium. 


position with emulsified campiodol. Note excellent 
shadow cast as to radiographic intensity and 


definition. 


Fic. 4. Huge hydronephrosis and hydroureter demon- 
strated in an eighteen-year old male patient with 
650 c.c. emulsified campiodol. F 10 ureteral catheter 
in place and pyelogram made by gravity method. 
(Courtesy of Dr. R. V. Day.) 


Fic. 3. Normal pyelogram made with emulsified 
campiodol. 
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5. Pyelogram made with emulsified campiodol and _ Fic. 6. Pyeloureterogram made with emulsified campio- 
showing tuberculous pyonephrosis. dol, showing atrophic hydronephrosis and multiple 
ureteral strictures. 


Fic. 8. Urethrogram made with campiodol emulsion 
showing definite single stricture in anterior urethra. 


Fic. 7. Pyelogram with emulsified campiodol demon- 
strating double kidney and ureter. Right kidney 
pelvis outlined very lightly because of insufficient 
campiodol emulsion. 

[322] 
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ventricular and vascular injections, as 
well as by oral administration. Further 
experimentation showed that by emulsify- 


Fig. 9A is campiodol emulsion cystogram showing 
irregular outline due to cellule formation. 
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renal pelvis or ureter must be guarded 
against so as not to produce the colicky 
pain from such a source. Cases have been 


Fig. 9B is air cystogram showing diverticulum retain- 
ing emulsified campiodol. Close inspection of both 
illustrations shows outline of prostate bulging into 


bladder. 


Fics. 9A and B. Contrast cystograms in case of prostatic hypertrophy using emulsified campiodol. 


ing campiodol with an acacia solution, a 
stable compound of low viscosity and good 
miscibility could be obtained. It is this 
mixture that has given satisfactory results 
as an urographic medium from both the 
patient’s and the urologist’s point of view. 

Emulsified campiodol is a stable, grayish- 
white oil emulsion, having a_ specific 
gravity of 1.078, a viscosity slightly more 
than twice that of water, non-irritating, 
very low toxicity and casting excellent 
roentgenographic shadows in_ solutions 
varying from 7 per cent to 10 per cent 
lodine content. By its use have been 
eliminated such disadvantages from 1214 
per cent sodium iodide as pain, burning 
and other signs of discomfort and irrita- 
tion. Nevertheless, over-distention of the 


noted in which there was no complaint 
of pain or irritation with the emulsified 
campiodol. The emulsion was permitted 
to drain out, and a second pyelogram with 
1214 per cent sodium iodide was almost 
instantly productive of a burning pain in 
either the lumbar or vesical regions, which 
in some instances continued for several 
hours. The performance of urography in 
the lower urinary trace (cystograms and 
urethrograms) has become a benign pro- 
cedure with the complete elimination of all 
consequent symptoms of pain, burning, 
urgency and irritation as is nearly always 
noted with the use of 5 per cent and 12}4 
per cent solutions of sodium iodide in the 
bladder and urethra respectively. 
Emulsified campiodol has been success- 
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fully used in all parts of the urinary tract 
In over 250 cases. Clinical experience has 
shown it to give pyelograms, ureterograms, 
cystograms and urethrograms equal to 
1214 sodium iodide and superior to other 
iodized oils. The shadow-casting properties 
have been excellent in people of all weights. 
The emulsion is miscible with water in 
all dilutions and therefore mixes readily 
with the urine, making it possible for the 
medium to gain access into all crevices or 
openings of the urinary tract, thereby 
giving excellent definition. The withdrawal 
of the ureteral catheters into the lower 
ureter for injection has resulted in excellent 
ureterograms. The viscousness of the 
emulsion being twice that of sodium iodide 
has made possible excellent urethrograms 
according to the technic of Braasch. 

The syringe method has been used in 
nearly all cases since the emulsified campio- 
dol is as yet too viscid for the gravity 
method. Exceptions to this were cases of 
patients in whom F 10 ureteral catheters 
had been introduced making possible the 
gravity method. For those who wish to 
have accurate control of the injection 
during the making of a pyelogram or 
ureterogram, the use of a correctly cali- 
brated and certified manometer or presso- 
meter as advocated by Pugh is suggested. 
The emulsion has been found to drain out 
quite readily from the injected pelves and 
ureters, thereby eliminating the possibility 
of obstruction and renal pelvic retention 
as caused by other iodized oils. Complete 
withdrawal of the ureteral catheters has 
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shown by x-ray that there is ready drainage 
from the kidney pelvis except in cases of 
ureteral obstruction or slow urinary 
secretion. 


SUMMARY 


Campiodol is an iodized oil (rapeseed 
oil) containing approximately 44 per cent 
elemental iodine. To adapt it to urographic 
use, a stable emulsion was made, using 

campiodol, acacia and distilled water. 
This results in a mixture containing 10 per 
cent to 11 per cent elemental iodine, mak- 
ing it equal to sodium iodide for roentgeno- 
graphic use. 

Emulsified campiodol as an urographic 
medium is miscible with water (urine), of 
lowered viscosity, inert, non-toxic, non- 
irritating and casts excellent roentgeno- 
graphic shadows as to detail and intensity 
in all parts of the urinary tract. It has been 
used in over 250 cases with a minimum of 
irritative symptoms and therefore possesses 
some advantages over 1214 per cent sodium 
iodide in urography. 
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HERE has been an increasing dis- 
satisfaction in recent years with 
the use of general anesthetics as 

evidenced by the many newer methods of 

inducing anesthesia both here and abroad. 

This is particularly true in urology because 

often one of the organs of elimination is 

damaged or destroyed, making the choice 
of the anesthetic doubly important. More 
thought has been given to the patient as 

an individual instead of considering him a 

lesion, a disordered mechanism, or an inter- 

esting case. 

We no longer feel that our duty as 
surgeons is to render the patient senseless 
to pain and return him to his bed alive 
after the operation. A patient undergoing 
an operation deserves the anesthesia as 
well as the surgical procedure which will 
prolong his life. The surgeon should not 
consider whether these methods require 
greater study or skill but should be willing 
to master any technic for the welfare of 
the patient. 

The practice of regional anesthesia has 
been an impetus to anatomical study and 
the art and science of surgery have greatly 
benefited by it. The anesthesia of choice 
is one which combines mental relaxation 
and relief of pain in the operative area. Our 
aim is to obtain these with the minimum 
risk to the patient. 

Regional anesthesia, particularly for 
urological patients, combined with some 
preliminary medication to relieve fear and 
apprehension when they are present, seems 
to be the safest method at our disposal. 
There is a definite percentage of mortality 
from the use of any inhalation anesthesia 
at the time of operation, but by far the 
greatest death rate occurs from one hour 
to a week following the anesthesia.’ These 
deaths are caused by shock, abdominal 
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distension, ileus, acute dilatation of the 
stomach, lung abscess, pneumonia, albu- 
minuria or suppression of urine, and are 
mostly attributable to the use of a general 
anesthetic. Our experience with spinal 
anesthesia in a small series of cases has 
been unfortunate, for we had two fatalities 
which were at least partly caused by the 
anesthetic. Other surgeons have been more 
fortunate in the use of spinal anesthesia 
but we believe that regional anesthesia is 
safer. Shock, gastrointestinal disturbances, 
pulmonary complications and impairment 
of renal function are all greatly diminished 
under regional anesthesia. The blood pres- 
sure remains more nearly constant than in 
spinal anesthesia. Patients are permitted 
to take fluids before, during, and immedi- 
ately after operation.’ Furthermore, it is 
possible to perform all urological operations 
under regional anesthesia. 

In operating under regional anesthesia, 
the surgeon should use sharp dissection 
and cutting which minimizes the trauma 
to the tissues. Pulling, tearing or bruising 
the tissues are sometimes felt by the 
patient. This necessity for gently handling 
the tissues makes us better surgeons. The 
relaxation of the muscles under regional 
anesthesia is more complete. 

The conception of the function of an 
anesthetic has changed in recent years. 
The ideal anesthetic not only abolishes 
pain during the operation but also relieves 
the patient of the fear or dread of the 
ordeal. The importance of this fear has 
been proved by Crile,? who has shown that 
exhaustion from nervous energy is actually 
capable of producing shock. If this dread 
can be overcome by the use of some seda- 
tive which is safe, we will have made 
considerable progress in the field of regional 
anesthesia. 


* Read before the Urological Section of the New York Academy of Medicine, May 21, 1930. 
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PRELIMINARY MEDICATION 

Before one is justified in using a drug in 
urology to relieve the fear of a patient, it is 
necessary to know something of its phar- 
macology. We must know where it acts, 
where it is destroyed and, most of all, 
what form and how it is excreted, so that 
an additional burden will not be added on 
the urinary organs. We have used mor- 
phine in some of our operations since 
Haines and Milliken® have proved that 
morphine in the usual hypodermic dose 
does not affect kidney function. However, 
morphine does not obtain the desired 
relaxation. Bartlett! advises the 
use of luminal, using 12 to 30 grains by 
mouth, given in one dose (usually 15 
grains). He states that (1), there is volumi- 
nous clinical and experimental literature 
without a single authenticated death from 
its use (although single doses of 50 grains 
have been reported twice); (2), It causes 
less nausea and loss of equilibrium than 
veronal; (3), the needle pricks of the 
anesthesia are not noticed. He also states 
that its effect lasts from twelve to twenty- 
four hours, the reflexes are not interfered 
with, and there is rarely vomiting or sweat- 
ing from its use. Luminal has been used 
successfully to counteract procaine intoxi- 
cations which occasionally occur. Lundy" 
has used sodium amytal in various doses 
but states that patients often become 
delirious for a day or two, sometimes 
requiring actual restraint. We are trying 
luminal in a few selected cases but can 
give no opinion at present. 


mental 


DRUGS 


Much experimental and clinical work 
has been done with procaine so that we 
can anticipate its effect and realize its 
Einhorn discovered procaine in 
1905. Piquand and Dreyfus'* have shown 
how the speed of injection and the strength 
of the solution are the two most impor- 


dangers. 


tant factors in the toxicity of procaine. 
Eggleston and Hatcher® have proved that 
a fatal dose may be injected intravenously 
without any ill effects, provided it is 
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injected in a dilute solution and twenty 
minutes are consumed in its adminis- 
tration. Furthermore this same fatal dose 
may be repeated every twenty minutes, 


showing that this rate of elimination con- 


tinues and that there is no accumulation. 
Procaine is destroyed in the liver and 
undergoes oxidation before its excretion 
from the kidneys, thus adding no addi- 
tional burden on the urinary organs. 

The injection of a small amount of a 
strong solution of procaine may cause more 
serious symptoms than several times that 
amount of the drug in a more dilute solu- 
tion.® Thus a 3 per cent solution is much 
more than three times as toxic as a I per 
cent solution. It is preferable to use the 
most dilute solution of procaine possible 
to obtain anesthesia, because it is the least 
toxic, even though more of the actual drug 
must be used. For this reason we use I per 
cent procaine for all regional anesthesias, 
experience having shown us that weaker 
solutions do not produce suflicient anesthe- 
sia, since we do not desire to use stronger 
solutions because of the additional tox- 
icity, Which is out of proportion to its 
benefits. Our procaine solution is always 
freshly prepared and sterilized the day it 
is to be used. 

Experimentally as much as 12.5 gm. of 
procaine per 100 lb. body weight may be 
injected subcutaneously without fat: ality, 
provided it Is injected slowly and in a 
dilute solution.* One would certainly not 
use this amount, since more than 1.5 gm. 
of procaine in a 1 per cent solution is 
rarely needed to produce anesthesia. There 
is no harmful effect upon the tissues from 
the injection of 1 per cent procaine solu- 
tion. Adrenalin is not used because it is not 
necessary for the anesthesia, some | 
dents have occurred with its use, and b) 
using it another toxic element is added 
which the patient must combat." 

Other drugs are being used for regional 
anesthesia. Some of them are proving vel y 
satisfactory. However, we feel that pro- 

caine has experimentally and_ clinically 
been proved to be safe and efficient. We 
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must wait, therefore, until sufficient experi- 
mental work has been done on other drugs 
before we should try them clinically. 


INDIVIDUAL VARIATIONS 


The threshold of painful stimuli varies 
considerably with individuals. Either the 
actual pain from external stimuli is reg- 
istered differently or the patient’s mental 
stolidity prevents him from showing any 
signs of pain. Young people apparently 
are more sensitive to pain than older ones. 
An understanding of the procedure with 
complete confidence in the surgeon seems 
to render the patient less sensitive to pain. 
Excitement and fear actually seem to be 
factors causing patients to suffer greater 
pain. Cowardice may be a factor in certain 
cases. A variation in the actual pain exper- 
ienced is also noted in race, sex and mode 
of living of the patient, as well as with those 
of asthenic stature, or those debilitated 
by some long illness. Without attempting 
to explain or understand the cause of 
these variations, we must admit that the 


pain actually felt or experienced by pa- 


tients is not constant under the same 
conditions. 

It is because of the variations of the 
pain actually experienced that we are 
beginning to use a preliminary mental 
sedative for certain individuals. This is 
not given to relieve the pain in the opera- 
tive area nor as a substitute or aid for the 
regional anesthesia. It is used to allay the 
excitement, fear, anxiety, or other mental 
reactions which may cause the patient to 
remember his operation as a terrible ordeal. 
The regional anesthesia is sufficient to 
relieve pain locally but if the patient’s 
burden from fear and apprehension could 
be lifted, we would feel that a better 
anesthesia had been induced. 

The amount of procaine solution neces- 
sary to produce anesthesia also varies with 
individuals. This is particularly true in 
sacral anesthesia although it can be noted 
elsewhere. Anyone who uses an exact 
amount of a solution of procaine for all 
sacral anesthesias will either experience 
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some failures by using too little or some 
avoidable toxic reactions by using too 
much. There are many factors which may 
account for this. The actual size of the 
sacral canal, which must be filled with 
solution, is different in individuals. The 
action of procaine is physico-chemical, 
the nerves actually taking up the solution.‘ 
The permeability of the nerves is another 
important variable factor. The rate of 
absorption into the general circulation 
varies. A certain amount of the procaine 
solution passes out of the sacrum through 
the lateral sacral foraminae with the 
nerves. 

Supposing we are given a patient with a 
small sacral canal, with nerves of high 
permeability so that the procaine is rapidly 
absorbed by the nerves, with very slow 
absorption into the general circulation, 
and small lateral sacral foraminae so that 
only a negligible amount of solution will 
pass out through these. We would expect 
to obtain an anesthesia in this patient 
with a relatively small amount of procaine 
solution. The addition of more solution 
might cause the rupture of a blood vessel 
and rapid absorption into the general 
circulation, or the solution might separate 
the dura from the bony canal and extend 
upward. Either of these would cause toxic 
symptoms. 

Then supposing we have a patient with a 
large sacral canal, with nerves of low 
permeability so that the procaine is very 
slowly absorbed by the nerves, with more 
rapid absorption into the general circula- 
tion and large lateral sacral foraminae, so 
that considerable solution passes out of 
the sacrum before the nerves can absorb 
it. This patient would require a relatively 
large amount of solution to obtain anes- 
thesia. If a smaller amount of solution 
was used, the anesthesia would not be 
satisfactory. 

These theoretical cases are the extremes 
but it is well to keep in mind the various 
factors which may influence the success 
of regional anesthesia. Fortunately these 
variations may be present in any combina- 
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tion and to any degree. However, they 
show that one cannot expect perfect 
results by following a definite technic 
without any variations. We have obtained 
perfect anesthesia by using 20 c.c. of I 
per cent procaine solution in the sacral 
canal combined with transsacral nerve- 
block. In other patients it has been 
necessary to use as much as 100 c.c. for 
anesthesia. 

There are very few guides to tell us how 
much solution we should use in a given 
case, and none of these is as important as 
experience. In sacral anesthesias we judge 
the size of the sacrum by the distance 
between the posterior superior spines of 
the ileum, together with the triangle 
formed by joining these with the sacral 
hiatus. This is inaccurate but serves as a 
practical guide. If we carefully follow 
the pulse, an estimate of the general 
absorption is possible. While injecting the 
nerves in the lateral sacral foraminae 
procaine solution is occasionally encoun- 
tered having passed out from the sacral 
canal. There is no way of determining the 
permeability of the nerves except by the 
anesthetic effect obtained. It is our habit 
to test the operative field for anesthesia 
before the patient enters the operating 
room. 


TYPES OF ANESTHESIA 


Suprapubic cystotomies are performed 
under a field block anesthesia. We have 
recently been using an inverted v, trans- 
verse incision, to open the bladder, instead 
of a midline incision. This is done because 
it Is unnecessary to open the space of 
Retzius, the vertex of the bladder is 
easily found by following the urachus, and 
the exposure of the interior of the bladder 
is much better. A wheel is made at the 
lateral border of the rectus muscle on 
each side, midway between the symphysis 
pubis and the umbilicus. Subcutaneous 
infiltrations are made from these wheels 
to the umbilicus and to the symphysis 
pubis. Directly under this subcutaneous 
infiltration the fascia covering the recti 
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muscles is punctured at intervals of 1 in., 
and 3 to § c.c. of procaine solution depos- 
ited in each place. It is possible to open 
the bladder satisfactorily with this anes- 
thesia, but it permits only the most gentle 
manipulation within the bladder. 

Sacral anesthesia is administered in the 
usual manner by injecting 30 to 40 c.c. of 
I per cent procaine solution slowly. After 
a wait from ten to twenty minutes, the 
perineum is tested for anesthesia. If 
anesthesia is not satisfactory, more pro- 
caine is added and the perineum again 
tested. This is repeated until satisfactory 
anesthesia is obtained. Usually 60 or 65 c.c 
is the largest amount required ieee 
larger doses have been used. This anes- 
thesia is satisfactory for cystoscopy or 
any operative procedure through the cysto- 
scope, prostatic abscess, urethrotomy, peri- 
urethral abscess or other minor perineal 
operations. 

Sacral anesthesia is also sufficient for 
most perineal prostatectomies but in order 
to obtain more uniform results, we augment 
this with transsacral nerve-block. The 
upper four sacral nerves are injected 
through the lateral sacral foraminae, ac- 
cording to Labat,'! using 3 to 5 c.c. of 
procaine solution in each. The sacral needle 
is first inserted and 20 to 30 c.c. of 1 per 
cent procaine is injected slowly, allowing 
the needle to remain in position. The 
lateral sacral nerves are then injected and 
the perineum tested for anesthesia. If 
this is not sufficient more solution is slowly 
injected into the sacral canal, allowing 
time to elapse after each injection before 
the perineum is again tested for anesthesia. 
During more than two years we have had 
but one failure by using this method. 
No preliminary analgesia has been used. 

Paravertebral anesthesia for kidney and 
ureter operations is administered according 
to the method devised by the author.’ A 
preliminary analgesia of morphine has been 
given to most of our patients but we are 
attempting to find some drug to supplant 
this which will dull the perceptions and be 
perfectly harmless. This is particularly 
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important when one is dealing with uro- 
logical patients who manifest varying 
degrees of renal damage. The anesthesia is 
satisfactory in from 85 to go per cent of 
cases. When it is not entirely successful, 
only a small amount of inhalation anes- 
thesia is required, and we believe the 
patient has benefited by the necessity for 
using only this small amount. 

Scrotal cases are anesthetized by block- 
ing the ilioinguinal and _iliohypogastric 
nerves just medially to the anterior supe- 
rior spine of the ileum, and the genital 
branch of the genitocrural nerve in the 
spermatic cord. This is augmented by 
a subcutaneous infiltration around the 
base of the scrotum and along the line of 
incision. The operation for hydrocele or 
varicocele, and epididymotomy, epididy- 
mectomy or complete castration may be 
performed with this anesthesia. 

Combined sacral and suprapubic field 
block anesthesia is necessary for operations 
for bladder stones, bladder tumors, resec- 
tion of the bladder, suprapubic prosta- 


tectomy, diverticulum or any procedure 
requiring manipulation of the bladder. 
This combined anesthesia is successful in 
practically every case. 

Circumcision or urethral repair is satis- 


factorily performed by a_ nerve-block 
anesthesia at the base of the penis. 


TOXIC MANIFESTATIONS 


So-called idiosyncracies to procaine are 
very rare, and we have experienced none. 
Fear combined with the prick of a needle 
may cause complete temporary collapse 
but the fear rather than the procaine is 
the cause of the shock.!® If the appre- 
hension in these patients can be eliminated, 
the usual procaine anesthesia can be 
administered without any reaction. 

Toxic manifestations from procaine 
appear within fifteen minutes after sub- 
Cutaneous injections. A slight feeling of 
dizziness and profuse perspiration are 
common. In occasional patients the pulse 
becomes shallow and the blood pressure 
is diminished temporarily. These symp- 
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toms are very transient and disappear 
rapidly. Caffeine or adrenalin hypodermi- 
cally are suflicient for the relief of these 
intoxications. 

There have been three severe toxic 
reactions from procaine occurring just 
after the administration of paravertebral 
anesthesia. Two patients manifested clonic 
contractions lasting about half a minute, 
resembling a petit mal epileptic seizure. 
The pulse became very shallow and they 
remained in a stuporous condition for 
about twenty minutes. A subcutaneous 
injection of adrenalin was given and the 
pulse returned to normal in five minutes. 
The operation was performed successfully 
and no after effects were noted. The third 
patient, who also had an enlarged thyroid, 
developed a peculiar intermittent twitching 
of her entire body although most apparent 
in her face and neck. During each spasm 
which lasted about ten seconds, her breath- 
ing ceased, but her pulse remained regular 
and of good quality. Between attacks, the 
breathing was regular and she appeared to 
be in a normal sleep. Adrenalin (10 min.) 
was given; this seemed to cause the attacks 
to be prolonged and more frequent. 
Codeine phosphate (2 grains) was given 
and the head of the table raised, because 
the twitching seemed to be caused by 
some cerebral irritation. Oxygen was also 
administered. The spasms soon ceased 
having lasted intermittently for about 
thirty minutes. The operation was post- 
poned and there were no after effects. Dr. 
William R. Williams believed that hysteria 
and her goiter were important factors in 
this reaction. It is possible that some pro- 
caine solution might have been injected 
directly into the blood stream or into the 
spinal canal, but one would certainly not 
expect this reaction from such an accident. 


CONCLUSIONS 


1. Regional anesthesia using I per cent 
procaine solution is the safest form of 
anesthesia, especially for urological cases. 

2. An ideal anesthetic combines relief 
of pain in the operative field with complete 
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mental relaxation. This can be accom- 
plished with regional anesthesia and a 
satisfactory sedative. 

3. The toxicity of procaine depends 
entirely on the strength of the solution 
and the rate of administration. Procaine 
is destroyed in the liver at the rate of one 
lethal dose every twenty minutes with no 
cumulative effect, and adds no additional 
burden on the kidneys. 

4. The pain actually felt or experienced 
varies in different individuals undergoing 
the same procedure for the same ailment. 

5. The amount of procaine solution 
necessary to produce anesthesia varies 
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with individuals. This is particularly true 
in sacral anesthesia because of variations 
in: 

(a) Size of the sacral canal. 

(b) Permeability of the nerves. 

(c) Absorption. 

(d) Extravasation of the _ solution 
through the lateral sacral foraminae. 

(e) Threshold of pain. 

6. Idiosyncracies to procaine are very 
uncommon. Toxic manifestations occur 
but are usually transient. 

7. All urological operations may be 
successfully performed under regional anes- 
thesia. 
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TUBERCULOUS SALPINGITIS 


REPORT OF CASE WITH UNUSUAL SYMPTOMS IN WHICH EXTREMELY LARGE 
INFLAMMATORY MASS SIMULATED AN OVARIAN CYST* 


ARTHUR STEIN, 


M.D., F.A.C.S. 


NEW YORK 


UBERCULOUS disease of the fal- 

lopian tubes is by no means a rarity, 

while involvement of the ovaries is 
comparatively infrequent. The case here 
described merits recording because of the 
unusual size of the tumor masses and 
because it affords an opportunity to 
emphasize certain points concerning the 
diagnosis and treatment which will bear 
reiteration. 

In spite of the fact that a voluminous 
literature on tuberculosis of the female 
genitalia had accumulated, the subject was 
accorded scant space in the earlier text- 
books on gynecology. For this reason 
Charles C. Norris,’ in 1921, published a 


comprehensive monograph, outlining 


the history, reviewing the literature and 
recording his experience with tuberculosis 


of the female generative organs. 

In the same year Greenberg? presented 
a study of 100 cases of patients having 
tuberculous salpingitis operated upon at 
Johns Hopkins Hospital. In the following 
year Peterson® analyzed a series of 100 
cases. 

Since that time the subject has been 
quite thoroughly reviewed by a number of 
writers in connection with the report of 
cases that presented unusual features, and 
the recent textbooks outline the more 
generally accepted facts relative to the 
subject. For example, Graves‘ analyzes all 
the cases of genital tuberculosis treated at 
the Women’s Free Hospital, Brookline, 
Mass., during a period of twenty-five 
years, and Anspach’ gives a fairly adequate 
summary of the authoritative knowledge 
of the subject. 

It is generally agreed that the most 
frequent site of tuberculosis of the female 
genitalia is the fallopian tube, which 
according to Anspach is involved in go per 


cent, and according to McLean® in 80 per 
cent, of all genital tuberculosis. The next 
most frequent site is the fundus of the 
uterus. The ovaries are not often involved, 
and the cervix and vagina rarely. Both 
tubes are commonly affected, though in 
varying degree, and it is not an unusual 
occurrence to find that the disease in one 
tube can only be detected microscopically. 
According to Norris, tuberculous salpin- 
gitis constitutes from 4 to 12 per cent of 
all tubal infections; Whitridge Williams,’ 
McLean,*® Norris and Greenberg,’ in their 
personal experience found the figure to be 
7 per cent; while Graves places the inci- 
dence at 2.26 per cent of all tubal inflam- 
mations. Curtis® found 5 per cent of all 
tubes in 300 operations to be tuberculous 
and Wahl® found the same percentage. 
Ricard” in 325 operations found 8 cases of 
tuberculous adenitis, or 2.4 per cent. A 
tuberculous infection usually spreads 
rapidly to the fundus of the uterus. Sta- 
tistics with reference to the frequency 
with which the ovaries are involved are, 
naturally, more meager in view of the 
fact that these organs are less frequently 
infected. Anspach estimates that tubercu- 
losis of the ovary occurs in less than one- 
third of the cases of genital tuberculosis. 
That tuberculosis of the fallopian tubes 
does not more often involve the ovaries 
has been found difficult to explain, for as 
Norris points out a tuberculous salpingitis 
results in the formation of considerable 
irritating secretion which is poured into 
the peritoneal cavity, as is evidenced by 
the many adhesions characteristic of this 
type of infection. Another factor which 
would seem to favor infection of the ovaries 
is that in tuberculous salpingitis the 
abdominal ostium has a marked tendency 
to remain patulous, thus offering a means 
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of exit for the escape of the tubal contents, 
which drip down over the ovaries. The 
explanation offered is that the ovaries 
possess some inherent immunity to this 
form of infection. When infection of the 
Ovarian stroma occurs, it is usually the 
result of infection gaining access through a 
ruptured follicle, the lesion often being an 
abscess of the corpus luteum. 

It is the consensus of opinion that tuber- 
culous infection of the generative organs 
is secondary to a focus elsewhere in the 
body, even though such focus may no 
longer be active. A number of cases are 
recorded, however, in which the evidence 
points to a primary infection. Possibly 
even in most of these cases, if a thorough 
post-mortem examination were made, a 
primary focus would be discovered. 

As to the age incidence, no age is 
immune. Brunning,! as early as 1902, 


collected 46 cases of genital tuberculosis 
in the young. In Norris’ 30 cases the ages 
varied from eighteen to forty-one years. 
Women past the menopause are rarely 


attacked by this form of tuberculosis. The 
age of highest incidence is between twenty- 
five and thirty years. 

The incidence of menstrual disturbances 
in tuberculous salpingitis is placed by 
various authors at from 40 to go per cent. 

The lesions produced by tuberculous 
genital infections are protean in form and 
extent and may involve any of the con- 
tinguous structures: the appendix, intes- 
tines, bladder or rectum. Furthermore, 
tuberculous infection may be associated 
with staphylococcal, streptococcal, gono- 
coccal infections or with carcinoma. 


PATHOLOGY 


The lesions of tuberculosis of the tubes 
and ovaries are those typical of tubercu- 
losis elsewhere: inflammation, necrosis and 
the characteristic tubercles. Condamin,!” 
following the teaching of Villard, classifies 
tuberculosis of the adnexa into three 
groups, according to the stage of the 
disease: 

1. Serous tuberculosis of the tubes. 
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2. Parenchymatous or interstitial tuber- 


culosis. 


3. Ulcero-caseous. 

This he finds a fair guide to treatment, 
the serous type being amenable to medical 
and hygienic treatment; in the parenchy- 
matous stage, conservative operative pro- 
cedures may suffice; while in the ulcero- 

caseous, radical surgery is required. 

In a very thorough histogenetic study 
of the tuberculous process in the adnexa, 
Horalek'* endeavors to show that the 
changes are largely in the nature of a 
defense reaction to protect surrounding 
structures from invasion. He writes that 
in caseous destruction of the tubal mucosa, 
there is cholesterin formation, the tuber- 
culous origin of which is evident by granu- 
lations. These change to hyaline connective 
tissue, which surrounds the cholesterin- 
like foci. At this stage the tuberculous 
area resembles a dermoid (pseudodermoid). 
Such areas are sometimes partially sur- 
rounded by a defense labyrinth and often 
by calcium incrustations. Large pseudo- 
dermoids may acquire serous contents 
as the result of loss of cholesterin and 
become cystic, a change which is especially 
apt to occur in caseous foci in the ovary. 
Another sign of regeneration is the forma- 
tion of calcium deposits in the giant 
cells of the nodules. Calcium deposits, 
incrustations and foci of lymphatic infil- 
tration are, according to Horalek, evidence 
of a tuberculous process. In the ovary 
there is small cystic degeneration due to 
adhesive inflammation or the effect of 
toxins. Tuberculosis is indicated by the 
presence of caseous foci and in the healing 
period by pseudodermoids, cysts with 
hyaline walls, and hyaline bodies in the 
wall which are stained with blood pigment. 
In post- -tuberculous changes, dystopic in- 
verting and papillary everting proliferation 
and numerous calcium deposits in the 
ovaries are striking. This picture, Horalek 
claims, is always indicative of tuberculosis 
whether or not the tubercle bacillus 1s 
present. In fact it is frequently impossible 
to find the microorganisms in the specimen 
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In a recent pathological study of 78 
cases of tuberculous salpingitis, Denton 
and Dalldorf! raise the question whether 
tuberculosis is not diagnosed too frequently 
on the finding of pinhead-size gray bodies 
and signs of irritation. They state that 
calcium, magnesium and phosphate are 
always present in the body fluids and, if 
the metabolic processes are deranged, 
they may be deposited in crystalline form 
and persist as foreign bodies which form 
lesions simulating those of tuberculosis. 
In a considerable percentage of their cases, 
they found that the tubes were not en- 
larged to the extent that might be expected 
in tuberculosis and the general health of 
the patients was good, and not indicative 
of tuberculosis. They leave the question 
open to further investigation but suggest 
that possibly the statistics as to the 
incidence of tubal tuberculosis may have 
been rated too high. 


SYMPTOMS AND DIAGNOSIS 


One of the chief points of interest in 
connection with pelvic tuberculosis is the 
difficulty of diagnosis, inasmuch as there 
is no characteristic train of symptoms to 
distinguish tuberculous from other forms 
of infection of the fallopian tubes. Norris 
tabulates 25 points on which he makes 
comparison between tuberculous gono- 
coccal and streptococcal infections of the 
adnexa, but nevertheless acknowledges 
that the differentiation is very difficult. 
Nearly all writers make the statement that 
the diagnosis is not often made before the 
abdomen is opened. 

The onset of the disease is usually 
insidious; its progress, slow. Generally 
there are a depressed state of health, loss 
of weight, anorexia, lumbar and lower 
abdominal pain and various menstrual 
disturbances. McLean says, other things 
being equal, if nodules can be felt in the 
fallopian tubes near the uterus or in the 
uterosacral ligaments, they may be re- 
garded as very suggestive of the nature 
of the involvement. Clinically a presump- 
tive diagnosis would be justified in a case 
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of bilateral enlargement of the tubes 
occurring in a virgin, in whom other forms 
of tubal infection could be excluded, 
especially if associated with the general 
symptoms enumerated previously. In many 
cases the temperature is not affected, 
while at times there is a slight rise of 
temperature in the evening. The difficulty 
of demonstrating the tubercle bacillus 
is generally admitted. Norris, however, 
claims that he has been able to demonstrate 
the microorganism in the leucorrheal dis- 
charge in 4 out of 11 cases, and other 
observers have reported good results by 
this method. Caution must be exercised, 
however, to eliminate the smegma bacillus, 
which may easily mislead the bacteriolo- 
gist. Where there is any suspicion of the 
possibility of tuberculous infection, it is 
important that roentgenograms of the 
chest be made. It is also suggested that in 
selected cases it may be advisable to with- 
draw peritoneal fluid and make guinea-pig 
inoculations. This procedure is not, how- 
ever, generally practical; but it may be 
resorted to where tuberculosis of the peri- 
toneum is suspected, since in such cases 
it would not be justifiable to submit the 
patient to a radical operation. 

In addition to the finding of tuberculous 
nodules in the fallopian tubes, several 
authors have called attention to a peculiar 
sensation of resistance in the tissues over 
the affected areas. Braude," in particular, 
has emphasized this feature as distinctive 
of tuberculosis, and states that it can 
nearly always be elicited by bimanual and 
rectal examination. He attributes it to an 
effort on the part of the structures to 
protect the peritoneum. The importance 
of careful history taking cannot be too 
forcibly stressed, for in this way indications 
of an earlier infection of the lungs, the 
peritoneum, the glands or the bones will 
often be revealed. 

Even conceding the difficulty of reaching 
a definite diagnosis as to the type of 
infection in salpingitis, the gynecologist 
should not lose sight of the possibility 
of tuberculosis, especially in girls and 
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young women. Then, if the disease is still 
in the early stages, there is a possibility 
that if its true nature be recognized it may 


Fic. 1 


be arrested by medical measures and 


recourse to surgery may be avoided. 


OPERATIVE TREATMENT 


In well developed cases of tuberculous 
adnexal disease it is generally conceded 
that total ablation offers the best chance 
of cure, as with removal of the tubes and 
ovaries the outlook is excellent, provided 
there is no active focus elsewhere in the 
body. Peterson believes that 75 per cent 
of patients operated upon should be alive 
and in good health for a considerable period 
of years. According to Wahl permanent 
cures are reported 1 in 66 per cent of cases. 
Condamin’s series of 53 cases showed 
34 cures and 10 good results, or over 64 
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per cent of cures, and he states that com- 
plete cure should ultimately result in the 
remaining 10 cases. 


. Specimens removed at operation: upper, left tubo-ovarian mass; lower, the right. 


It is the consensus of opinion that 
hysterectomy is the operation of choice, 
leaving some ovarian tissue where the 
ovaries have not been involved. The extent 
of the operation must, however, be de- 
termined by the findings in the individua! 
case. Some gynecologists refuse to operate 
in cases of tuberculous adenitis because 
of the difficulties offered by the man) 
adhesions; but, if one is willing to exer- 
cise the patience and care required, the 
results obtained amply repay him ior 
the undertaking. 


CASE REPORT 


F. G., aged twenty-seven years, unmarried, 
was admitted to the Lenox Hill Hospital on 


4 
oN 
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February 8, 1930, with the diagnosis of left 
ovarian cyst. An appendectomy had been per- 
formed about eight years ago. Three months 
before admission she began to suffer from pain 
in the left inguinal region, and two weeks later 
there was pain higher up in the first quadrant 
of the abdomen. There was no fever and no 
discharge. Menstruation had been regular and 
of the four weeks’ type. The patient had been 
treated medically by two gynecologists, but 
without improvement. At the time of admission 
she complained of constant pain in the lower 
abdomen, especially on the left side. She was 
rather thin and very pale. 

Examination of the abdomen showed the 
walls to be thin. To the left of the uterus a 
tender mass could be palpated, the upper pole 
of which extended to about 3 in. above the 
symphysis, in close approximation to the 
uterus. Vaginal examination was not feasible 
because of an intact hymen and an extremely 
narrow vaginal opening. On rectal examination 
the mass at the left side of the uterus was found 
to be tender and cystic. The uterus was enlarged 
and hard. The right adnexa were also slightly 
enlarged. Operation was advised and accepted. 

Operation. On February 8 operation was 
performed under gas-oxygen narcosis, the pro- 
cedures consisting in extirpation of the adnexa 
on both sides, myomectomy and _ ventral 
fixation. Upon opening the abdominal cavity, 
a tumor mass the size of a giant melon was 
revealed. The tumor was apparently cystic and 
inflammatory. It filled the cul-de-sac and was 
firmly embedded by manifold adhesions, which 
made it impossible to differentiate between the 
tube and the ovary. A similar condition was 
found on the right side, the mass consisting of 
the tube and ovary being the size of a small 
fist. In the anterior wall of the uterus was a 
round myoma deeply embedded in the muscu- 
lature. In order to determine the contents of 
the left-sided tumor, a trocar was inserted, 
which gave exit to thick, slowly flowing pus. 
Suction was then employed and about 200 c.c. 
of thick pus was withdrawn. The tumor was 
then freed from the surrounding adhesions 
with great difficulty, as it extended down to the 
lowest part of the pelvis. The entire mass 
including the purulent ovary, which was 
oozing very thick pus, was at length removed. 
The stumps were ligated with double chromic 
catgut. 

__ The right tube and ovary were then removed. 
l'hey also were found to be exuding thick pus, 
and at one place on the right tube there was 
caseous material. The intramural myoma was 
then enucleated and the bed closed with two 
running chromic catgut sutures. As there was 
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some oozing in the cul-de-sac, packing was 
inserted through the abdominal incision. 
The orientation in this case was extremely 


tube. 


difficult, due to the fact that the ovaries as wel 
as the tubes were embedded together, so that 
there were two complete masses filled with pus. 
The nature of the pus and caseous matter in 
one of the tubes was suggestive of an old 
tuberculous process, although there were no 
signs of tuberculosis in the peritoneal covering 
of the tubes. 

The second day after the operation the 
packing was removed from the cul-de-sac 
under ether narcosis. After removal of the 
drains, there was considerable purulent dis- 
charge from the wound, and ten days later the 
entire suture in the fascia had broken down. 
A profuse discharge of pus continued for about 
two weeks; but, under appropriate treatment, 
it gradually subsided and the wound slowly 
healed. 

At different times during convalescence, 
specimens of pus were sent to the laboratory 
for examination, but always with negative 
results. 

The patient was discharged on March 17, at 
which time rectal examination revealed per- 
fectly normal conditions in the pelvis. The 
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wound was still open and discharging slightly. 
After leaving the hospital, the patient received 
six roentgen-ray treatments of the pelvis and 
abdomen. By March 30 her weight had 
increased to 108 Ib. 

Pathological Examination. The specimens, 
received in their fresh state, consisted of (1) 
the left ovary and tube, (2) the right ovary 
and tube and (3) a small fibroid. 

The left tube and ovary consisted of a mass 
of beefy red tissue, necrotic in appearance and 
measuring 15 by 12 cm., about the size of a 
grapefruit. The mass, which had been opened, 
when folded together and reconstructed was 
seen to be cystic and had many adhesions. On 
the surface there were a few grayish tubercle- 
like nodules the size of a pinhead. The inner 
surface was red, convoluted, apparently necrot- 
ic, and one part resembled intestinal mucosa. 
There were numerous small grayish-white 
tubercles on the inner surface. At one edge 
there was firm white tissue resembling carci- 
noma. At the opposite edge was the remnant 
of the tube, which was small and completely 
enveloped by pinkish necrotic tissue. The 
adherent ovary measured 6 by 4 by 2 cm. and 
contained thick yellowish cheesy pus. 

The right tube and ovary had also been cut 
open. When reconstructed it measured 10 by 5 
cm. The outer surface showed adhesions. The 
inner surface was, for the most part, covered 
by cream-colored cheesy material, which 
appeared to be necrotic. The attached ovary 
was also filled with similar thick cheesy 
substance. 

The third specimen was a small nodular 
fibroid about 3.5 cm. in diameter which, on 
section, showed tough white fibrous tissue 
arranged in whorls. 

Microscopically, sections of the left tube 
showed the mucous membrane to have been 
destroyed and replaced by tuberculous granu- 
lation tissue. There were numerous areas of 
caseation and suppuration. A few tubercles 
were noted in the muscularis, which was greatly 
thickened by fibrosis. The corresponding 
ovary was largely transformed into fibro- 
caseous tuberculous tissue. 

Sections of the right tube showed lesions 
similar to those of the specimen from the left 
side. In places there still persisted mucous 
membrane, the folds of which were extensively 
fused together. In the mass was a large cavity 
filled with cheesy material and surrounded by a 
capsule of fibrous tissue, the greater part of 
which had undergone hyaline degeneration. 
Discrete tubercles were not detected in this 
organ. 

The uterine tumor on section was found to 
be an ordinary fibroma, in which smooth muscle 
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and fibrous tissue were present in about equal 
proportions. This growth also showed hyaline 
degeneration. 


COMMENT 


In some respects this case is quite typical 
of tuberculous involvement of the tubes 
and ovaries, while in others it is somewhat 
unusual. The onset was evidently slow 
and insidious, as is usual with the chronic 
form of the disease. The case illustrates 
very decidedly the difficulty in making 
the diagnosis, for the patient had been 
treated by two gynecologists without 
suspicion as to the nature of the infection 
having been aroused. When she came under 
our observation, the condition was such 
that only surgery could offer any hope of 
relief, whatever might be the cause, so 
extensive investigation as to the character 
of the lesion was unnecessary. The case 
was typical as regards the age incidence and 
the bilateral involvement. Postoperative 
complications similar to those occurring 
in this case are rather characteristic of 
tuberculous infection of the genital organs. 
Many authors call attention to the tend- 
ency to fistula formation, discharge and 
slow healing. The frequency of post- 
operative complications as well as the 
difficulty encountered in operation because 
of the adhesions has frequently deterred 
surgeons from attempting a radical pro- 
cedure. That the tubercle bacilli were not 
found in the discharges from the wound is 
not surprising, as it is frequently impos- 
sible to find them either before or after 
operation. 

The case was unusual in respect to the 
paucity of symptoms in view of the exten- 
sive and advanced stage of the lesions. 
The patient had had no evening temper- 
ature so far as could be ascertainec. 
Menstruation had been regular, where«s 
in a large percentage of these cases, espec!- 
ally when the process is well developed, one 
may expect to find menstrual disturbances. 
There was no discharge, a sign which 's 
fairly frequent. It is rather remarkable 
that with the extensive suppurating 
involvement the peritoneum should ap- 
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parently have escaped infection. It affords 
a good example of the effectiveness of the 
defense processes in some of these cases. 

The most interesting feature is the 
immense size attained by the tumor mass. 
Gynecologists agree that tuberculous tubes 
and ovaries may attain enormous pro- 
portions, and a number of illustrative 
cases are reported in the literature. McLean 
describes a case in which the specimen 
from the right side measured 6 X 4 X 4 
in., while that from the right side was 
somewhat smaller; in a second case which 
he cites one tube measured g!g X 4 X 2 
in. He says the tubes may even rise above 
the umbilicus if they are sufficiently 
free from adhesions. In the Cabot Case 
Reports" an instance is recorded in which 
the dimensions of the specimen were 
8X 5 X4cm. 


CONCLUSIONS 
1. Tuberculosis of the fallopian tubes 
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REGNANCY in the presence of 
oo tumor has always offered a 

debatable problem. The older 
writers were reluctant to interfere, owing 
to the fact that they feared excessive 
hemorrhage, as it was formerly supposed 
that pregnancy always produced an in- 
creased arterial tension and a hydremic 
condition of the blood. The early cases 
operated upon were performed in ignorance 
of the existing pregnant condition and were 
invariably followed by abortion. 

In 1846 Bind operated upon a woman 
for an ovarian tumor and found that she 
was three months pregnant. Abortion 
followed but the patient recovered. Sims, 
however, removed an ovarian tumor from 
one of his patients and also discovered that 
the uterus was the size of a three months’ 
pregnancy, but to his surprise the preg- 
nancy continued to term with the birth 
of a living child. This was the first instance 
in which pregnancy culminated normally 
following such procedure. 

Since then there has been abundance of 
evidence both from the experimental 
laboratory and operating room to prove 
that pregnancy may continue to term in 
spite of the removal of the ovaries and 
corpora lutea. 

Waldstein! recently performed a_bi- 
lateral oophorectomy in a woman who was 
two months pregnant, the pregnancy 
being complicated by bilateral dermoid 
cysts. A normal termination of birth 
resulted, the child weighing 3500 gm. The 
ovarian hormone content of the blood 
serum of this patient was studied and 
found to be like that of normal women. 
From further study of the placenta, Wald- 
stein determined that hormones do not 
originate in the ovary, but rather in the 
placenta. The hormone produced from the 


placenta was given into the blood “in 


PREGNANCY WITH BILATERAL OVARIAN CYSTS 
BILATERAL OOPHORECTOMY FOLLOWED BY NORMAL CHILDBIRTH* 
STANLEY EIss, M.D., 


NEW YORK 


F.A.C.S. 


for as much ovarian 
hormone could be found in the blood of the 
placenta as occurs in the placenta itself. 
It was conceived therefore that the pla- 
centa produced active substances which 
were none other than hormones. 


status nascendi,” 


Graefe? states that ovarian tumors 
produce abortions or premature labor in 
as many as 14 to 20 per cent of such cases. 
Renny who studied a series of 321 cases of 
pregnancy with this complication, con- 
cluded that 17 per cent of them eventually 
aborted. The latter is brought about either 
by incarceration of the tumor or uterus 
within the pelvis, by twists of the pedicle, 
adhesions, pressure from tumor masses or 
by infection. 

According to the experience of McKer- 
ron* 25 per cent of all ovarian tumors 
occurring in pregnancy lie in the pelvis and 
are not discovered until the onset of labor. 
It is at once apparent, from the aforemen- 
tioned facts, what may be expected in such 
cases during labor. Heiberg* reports that 
in only 18 out of 52 cases of pregnancy 
complicated by ovarian tumor was the 
latter diagnosis made before the abdomen 
was opened. 

Given a diagnosis of ovarian tumor 
associated with pregnancy, the question 
arises as to the advisability of operation, 
and if agreed upon, the time of operation. 
According to Frank® it is thought best to 
postpone operative interference for at 
least four to six weeks after the beginning 
of gestation, for during the first few weeks 
of pregnancy the life and growth of the 
ovum depend upon the presence of the 
corpus luteum. Removal of an ovarian 
tumor together with the corpus luteum 
at this time would undoubtedly terminate 
in abortion. After the first few weeks of 
nidation, however, the placenta assumes 
the function of the corpus luteum, and 
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at such times operation may be undertaken 
with the hope that it will not interfere with 
the existing pregnancy. 

Pinard and also Szymkowitz state, ‘‘that 
all ovarian tumors diagnosed during preg- 
nancy should be operated upon.” The 
latter adds the words “at once”; but in 
the face of what has been mentioned, 
that seems too radical a procedure to 
follow. 

The paramount question at issue, then, 
is the factor of time in the removal of the 
ovarian tumor. Many writers agree that 
if oophorectomy is performed interruption 
of pregnancy results more frequently 
during the second half than during the 
first half of gestation. Tumors discovered 
during the second half of pregnancy should 
be left alone unless definite indications for 
operative interference arise. McKerron on 
the other hand believes in early operation, 
but DeLee* with a more conservative 
attitude believes that one must individu- 
alize one’s cases. Aged primipara or a 
woman with a double ovarian tumor 
wishing a child should not be subjected to 
operation. A small tumor, freely movable, 
high in the abdomen may be left undis- 
turbed with impunity both to mother 
and child. Rupture of an ovarian cyst 
which may cause subsequent alarming 
symptoms of peritoneal irritation may 
necessitate immediate operation even at a 
time when it would be preferable to post- 
pone the operation for a more favorable 
period. 

Pucel reported that 16.5 per cent of his 
Operative cases were followed either by 
abortion or premature labor, while Heils? 
reports as many as 19.47 per cent of his 
operative cases doing likewise. It has been 
previously mentioned that this accident 
occurred in 17 per cent of Remy’s® col- 
lected cases without any operative inter- 
ference whatever. 

Owing to the constancy of outcome with 
and without operative intervention and 
to the rarity of the condition under 
discussion the following case is of extreme 
interest and therefore reported: 
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CASE REPORT 


A. S. White female, thirty-four years of age, 
married eleven years. Her father died at the 
age of fifty-four from carcinoma of the lungs; 
her mother sixty-nine years of age, is living 
and suffering from diabetes. Her family history 
is otherwise negative. 

Past personal history: At the age of three 
years the patient had diphtheria and at six 
years scarlatina. There were two full-time 
stillbirths, nine and seven years ago respec- 
tively. One living child was born five years 
ago. All deliveries were normal. The date of 
last menstruation was May 19, 1920. 

Chief complaint and history of present illness: 
On September 12, 1929 when patient was first 
seen she complained of severe pain in the 
abdomen. This pain was limited to the area 
below the umbilicus and in the region of both 
groins. It was colicky in nature and was 
apparently stationary except for occasional 
reference to the back. This pain began about 
two weeks prior to September 12, but was not 
as severe and intense as on the day when 
patient was first seen. There was a complaint 
of polyuria for the past few weeks, but no 
urgency associated with it. 

Physical examination: A young woman, well 
nourished, lying in bed on her left side, with 
knees drawn and apparently in great distress, 
suffering from pain. Her face was flushed, pulse 
rapid, 110 to the minute and of fair quality. 
The temperature was 102 F. Her blood pressure 
was 140 systolic over 80 diastolic. Examination 
of the head, neck and thorax revealed nothing 
abnormal, except hypertrophied tonsils. Exami- 
nation of the abdomen revealed a fullness in 
the lower half, greater on the left than on the 
right. There was extreme tenderness on palpa- 
tion over the entire abdomen with increased 
muscle spasm throughout. A mass was felt in 
both the left and right lower quadrants, and 
each was definitely isolated from the uterus. 
The left mass extended about 3 in. above 
the level of the umbilicus. A pelvic examination 
revealed an enlarged, soft uterus and cervix 
and two distinct masses discernible as separate 
and distinct from that of the uterine enlarge- 
ment. The mass on the left as already described, 
was about the size of an adult head; that on 
the right the size of a grape fruit. Twenty-four 
hours later all signs and symptoms were exag- 
gerated. The temperature rose, the abdominal 
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muscle spasm increased, the pain grew more 
intense, the pulse more rapid and thready. 

A blood count showed an hemoglobin of 80 
per cent, an erythrocyte count of 5,140,000, a 
leucocyte count of 19,400, with 81 per cent 
polymorphonuclear cells, 11 per cent small 
lymphocytes, 5 per cent large lymphocytes, 
and transitional cells 3 per cent. 

A non-catheterized specimen of urine at that 
time showed a specific gravity of 1.025, was 
cloudy in appearance and yielded a heavy ring 
of albumin to nitric acid and a heavy pre- 
cipitate to the heat test. Microscopically the 
urine showed an abundance of pus cells and 
a few red blood cells. There were no casts. 

In view of the history of amenorrhea since 
May 19, 1929, and the presence of distinct 
masses separated from an _ enlarged, soft 
uterus, a diagnosis of bilateral ovarian cysts 
and pregnancy was made. The presence of 
fever, rapid pulse, leucocytosis and symptoms 
of peritoneal irritation were indicative of either 
a twisted pedicle or a rupture of the cysts into 
the abdominal cavity. 

In the presence of such indications necessi- 
tating immediate operation laparotomy under 
neocaine spinal anesthesia was performed and 
the following were the findings: 

Bilateral ovarian cysts, the left the size of 
a large mellon, the right the size of a grape- 
fruit. Both were ruptured with twisted pedicles 
and free fluid in the peritoneal cavity. The 
uterus was enlarged, soft and about four 
months pregnant. A bilateral oophorectomy 
was performed, the position of the uterus being 
as little as possible disturbed. 

Pathologist’s report: The specimen consists of 
two tumor masses, one measuring 12 cm. in 
diameter and the other 16 X 12 cm. The masses 
present an uneven nodular external surface 
and a polycystic cut surface. The individual 
cysts range from 3 to 6)% cm. in diameter and 
are separated from each other by thin septa. 
Some cysts contain yellowish fluid, others 
gelatinous masses. The cysts are for the most 
part situated on the periphery. The central 
area of the cut surface consists of edematous 
connective tissue. The parenchyma is greatly 
atrophic. 

Diagnosis: Cystoma ovarii duplex. 

Subsequent course: The patient made an 
uneventful recovery and was discharged from 
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the hospital October 1, 1929. On March 11, 
1930 she was delivered of a full-term living 
normal male child. Delivery was not instru- 
mental and labor was of normal duration. 
Convalescence was uneventful and the patient 
was again discharged from the hospital on 
March 22, 1930. 


COMMENT 


Although one cannot draw conclusions 
from the data obtained from 1 case, a 
careful perusal of the literature leads one 
to believe that these results coincide with 
the general concensus of opinion. The 
patient was operated upon owing to the 
fact that signs, symptoms and laboratory 
data pointed towards some intra-abdomi- 
nal catastrophe. Two ruptured ovarian 
cysts, both with twisted pedicles and 
free fluid in the abdominal cavity were 
found. According to the menstrual history 
obtained the patient was four months 
pregnant and therefore fell into the cate- 
gory of those patients operated upon 
during the first half of pregnancy. This 
period is considered the safest period 
during which one can, with a fair degree 
of safety, remove the ovaries and their 
corpora lutea without disturbance of the 
existing pregnancy. The case under dis- 
cussion amply illustrates this fact by its 
subsequent course and events. It also 
proves the contention of Frank and others 
that pregnancy can go normally to term 
in the absence of the ovaries and their 
corpora lutea. 
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T has been known for many years that 
fusion of the posterior portion of the 
spine often precedes ankylosis of the 

vertebral bodies. Hadra in 1891! wired 
the spinous processes to achieve this result. 
Lange? placed metal rods and later cellu- 
loid splints below the muscles on either 
side of the spinous process to hasten anky- 
losis. It is of interest to note that he also 
suggested transplantation of bone for the 
same purpose. Calot in 1897* introduced 
a technic which closely simulated that of 
the fusion operation. 

The two methods most commonly used 
now are the extra-articular arthrodesis 
with inlay tibial graft first described by 
Albee and the intra-articular fusion of 
Hibbs. The former operation obtains splint- 
age of the spinous processes by the tibial 
graft. The corrective effect is obtained by 
the use of the spinous process as a lever; 
the articular process as the fulcrum, the 
resultant tension being applied to the 
involved vertebral bodies. 

In the fusion operation, the periosteum 
is removed from the spinous processes 
and laminae in addition to the articular 
processes being curetted and the spinal 
ones being broken down. This intricate 
technic is designed to obtain a suitable 
medium for bony union of the lamina and 
spinous processes, but relies entirely on 
spinal bone for this objective. There are 
many variations of these two methods, and 
certain operations combine features of both. 

A brief elucidation of spinal mechanics 
may aid in obtaining a clear comprehen- 
sion of the principles on which this process 
is predicated. The spinal column besides 
affording protection for the cord is the 
semi-rigid framework for the locomotor 


apparatus to which the arms, legs and 
head are appended. 

Incidental to the evolution of the human 
biped from the quadruped, the postural 
weight of the body has been transferred 
exclusively to the lower limbs, thus placing 
a greater stress on the lower spine and 
pelvis. It is not surprising, therefore, to 
find that the majority of postural defects 
in man occur in this region of the spine and 
in the lower extremities. The frequent 
vertebral variations disclosed by x-ray 
and post-mortem examination, may be 
incidental to this evolutionary change. 

Embryological study of the posterior 
portion of the spine has shown that in 
contrast to the peripheral osseous system, 
the development is primarily from ecto- 
derm. In tracing this development, Willis‘ 
postulates as follows: 


The posterior arch of the vertebra is formed 
ultimately from a folding over and midline 
fusion of ectoderm. At birth each lateral half 
of a neural arch consists of a flat bony plate 
united in cartilage by an inverted t-head with 
the body of the vertebra. The articular 
processes are not yet distinct, the plates simply 
overlapping slightly those of the adjacent 
segments. As the plates develop their inferior 
medial angles unite and from the site of union 
there grows the spinous process. From the 
superior and inferior lateral angles there 
develop the respective articular processes. 


Our knowledge of osseous repair is 
based primarily on the phenomena 
observed in mesodermic bone present in 
the limbs, and as yet, we have no precise 
knowledge of nature’s method of repair 
of bone of ectodermic origin. 

Histological examination of living tissue 
from this region is difficult to obtain and 
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information obtained from fluoroscopic or 
x-ray examination is meager; hence, post- 
mortem examination of spines which have 
been injured or diseased prior to death 
affords a most precise opportunity for 
observation of nature’s spinal osteogenetic 
repair phenomena. 

Willis, in his study of 14,071 spines 
post mortem, found that there was separa- 
tion of the neural arch in 3.8 per cent of 
the specimens studied. “‘Consideration of 
the individual specimens shows no callus 
formation or rounding off to the fragments 
suggesting fracture without union.” 

This agrees with the majority of clinical 
observations which show that fracture of 
any region of the spine, even the transverse 
process, Is prone to poor osteogenetic 
repair. Nature’s restriction of the growth 
of callus formation in this region of the 
body may be merely her method of obviat- 
ing pressure on the spinal cord which would 
ensue if repair by callus formation were 
followed here to the same extent as Is 
observed elsewhere in the body. These 
observations show that the reparative 
process, particularly of the posterior region 
of the spine, differs essentially from other 
regions of the body and is prone to delay 
if spinal bone alone is involved. 

In osseous structures, mechanical effi- 
ciency is obtained by specialization of 
tissue. A characteristic of such specialized 
tissue is that the higher the degree of 
specialization, the poorer its physiological 
repair factor. Lerich enunciates this theory, 
which he and others support with a mass of 
observed data, and it Is in strict accord 
with the biological laws. It has been found 
to apply most accurately, for example, in 
the study of the repair of nerve tissue. 
This rule particularly applies to the pos- 
terior portion of the spine where a high 
degree of mechanical efficiency is requisite, 
and hence, poor physiological repair might 
be expected. 

To obtain the maximum benefit from 
either of these operations, it is of para- 
mount importance that the embryological 
and mechanical characteristics of the 
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tissue concerned be correctly compre- 
hended and appreciated. 

The objective of the technique used in 
the fusion operation is to prepare a suitable 
environment for osteogenetic union of the 
posterior portion of the vertebra. This 
preparation, previously described, would 
be expected to stimulate osteogenetic 
repair by firm union. Using spinal bone 
alone in this region of the body would 
seem to be contraindicated by the factors 
detailed previously. Theoretically, the best 
results of this procedure should be obtained 
in younger subjects particularly in infants, 
where coarse fibered or primary bone 
exists and where specialization for weight 
bearing Is as yet incomplete. 

The commission appointed to investi- 
gate the result of ankylosing operations 
of the spme® report that the fusion opera- 
tion has had little effect on the production 
of ankylosis in the body of the vertebra. 
Of the cases examined, only 18 showed 
ankylosis of the vertebra, and these were 
cases in which four or five years had 
elapsed since the observations made by 
the first x-rays. These cases were all in 
the younger subjects and no instance of 
fusion was seen in the adults. In a later 
report from the Orthopedic Hospital, one 
case of bony union was obtained in a child 
eighteen months old. 

Observations previously made thus coin- 
cide with the clinical phenomena observed. 
It is of particular interest to note the 
great length of time required for ankylosis 
even in the younger subjects. 

In the application of these principles 
to the inlay graft operation, mesodermic 
bone is inserted. This bone tends to ~ 
its original characteristics. As it has 
higher percentage of cancellous tissue, it 
also tends to promote an increased blood 
supply, particularly as the technic of its 
insertion brings it in close relation to the 
cancellous tissue of the spinal bone 
Moreover, mechanically, the internal }) 
splint utilizes the entire length of the 
spinous process and attains an eflicient 
leverage action which is more effective 
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than in the technic in which the spinous 
processes themselves are broken down. 

In the report of the same commission, 
applying to the inlay graft operation, we 
find that, “In a great majority of cases, 
80 per cent, ankylosis of the area was 
found to be present, the percentage varying 
directly with the age of the patient.” 

These findings are the exact opposite 
in the fusion operations as all the favorable 
results in the previous series occurred in 
the younger subjects. 

The observation of other writers are of 
interest. 

Ely,® who has had extensive experience 
with both types of operations, uses the 
inlay graft for cases with lumbar disease. 
Todd,’ in reporting the dissection of a 
spine on which an Albee operation had 
been done found that there had been 
proliferation of new bone at the point 
where the graft was inserted into the 
spinous process precisely as in the repair 
of a fracture. 

On the Second Division of the Hospital 


for the Ruptured and Crippled where 
both methods have been used for many 
years, it is the consensus of opinion that 
the fusion operation has given its best 
results in children and particularly in the 
cervical and dorsal regions of the spine. 
Its use in the lumbosacral region, particu- 
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larly in adults, has been almost abandoned, 
and the inlay graft used in such cases. 


COMMENT 


Knowledge of the embryology and phy- 
siology of the spinal column is compara- 
tively meager so that the author desires 
to emphasize that the concepts enunciated 
in this paper are largely theoretical; 
however, it is gratifying to note that the 
clinical phenomena observed would seem 
to be explained by these observations and 
they are also in accord with the pathologi- 
cal findings as well as the theories of other 
workers. 

It is hoped that the data presented will 
act as a stimulant to further research work 
in this important field and it may be of 
assistance in aiding the surgeon in the 
selection of the type of operation if arthro- 
desis of the spine is desired. 
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HEMORRHOIDS 


OBSERVATIONS ON THEIR TREATMENT WITH RECOMMENDATION OF AN 
IMPROVED OPERATION * 


WILLIAM Lege SEcOR, M.D., F.A.C.S. 


TEXAS 


HE general practitioner is confronted 

with few conditions that will cause 

more acute suffering or that may be 
the basis of a greater variety of reflex 
disturbances than hemorrhoids. I am of the 
opinion that the general practitioner, as a 
rule, pays too little attention to the part 
played by chronic inflammation in and 
about the rectum as a causative factor in 
the production of various reflex symptoms 
manifested in the genitourinary, digestive 
or nervous systems. 

Very true, hemorrhoids in themselves 
seldom cause death, but in this day of 
modern medicine and surgery life and 
death are not the only possibilities that we 
must consider in carrying out our treat- 
ment of a given case. 

I can well remember when the surgeon 
felt quite a degree of pride in his work if 
his patient was able to withstand the 
ordeal of anesthetic and major operation 
and leave the operating room alive. He 
rubbed his hands together with a feeling 
of much satisfaction if after three or four 
weeks in the hospital the patient was able 
to be taken home alive but with various 
degrees of disability. 

This has now all been changed. Modern 
efficiency in hospital service combined with 
more effective surgery has not only lowered 
the mortality rate and shortened the 
necessary period of hospitalization but it 
has made possible more perfect end-results. 

The modern surgeon does not feel that 
he has fully discharged his whole duty 
when he has simply saved a patient’s life 
by some cleverly performed operation. 

Our duty as surgeons has not been ful- 
filled until our patient has been restored 
to the community with the minimum of 
disability, restored as a useful and efficient 
member of the commonwealth. 


Investigation would show that there are 
thousands of both men and women whose 
efficiency is greatly impaired by the pos- 
session of chronic hemorrhoids: men who, 
instead of being able to do a full day’s work 
with comfort, can work only a fraction of 
the time, and women whose household and 
social duties become drudgery because of 
the constant reflex disturbances due to the 
piles. In the former I have seen symptoms 
that have been considered of prostatic 
origin clear up perfectly after a hemor- 
rhoid operation. In the latter, symptoms 
arising from hemorrhoids are often inter- 
preted as of pelvic origin and local vaginal 
treatments, copious douching, or even some 
surgical procedure on the pelvic organs 
may be instituted in a futile attempt at 
their relief. 

The anal canal extends from the levator 
ani muscle to the skin and is lined in its 
lower half with squamous epithelium. It 
is guarded by the internal and external 
sphincter muscles. The mucous membrane 
of the lower portion of the canal is thrown 
into a number of folds called the columns 
of Morgagni which contain on their interior 
some muscular fibers, a vein, and an artery. 
These veins frequently present varicosities 
in their lower portion and it is in this area 
that hemorrhoids have their origin. Be- 
tween these columns are folds of mucous 
membrane known as the valves of Mor- 
gagni, and the pockets formed by these 
valves are often the seat of inflammator) 
conditions which frequently end in the 
formation of an ulcer, abscess or fistula. 

The venous radicals, where these var'- 
cosities originate, connect directly with 
the superior hemorrhoidal vein. This vein 
is a radical of the portal system and has 10 
valves, which accounts for the tendency to 
engorgement and formation of the varicose 
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condition which results in internal hemor- 
rhoids. The direct connection of the anal 
region with the portal system communi- 
cates to any infection of this region the 
most serious possibilities. 

Frequently varicosities of the inferior 
hemorrhoidal veins form below the muco- 
cutaneous border under the skin of the 
anus resulting in what is termed external 
hemorrhoids. 

If one examines carefully a cross section 
of an internal pile tumor one will find that 
it is composed of dilated blood vessels with 
a variable amount of connective tissue 
around and between them, and the whole 
mass covered by mucous membrane. An 
external hemorrhoid has the same general 
structures except that it is covered by skin. 
In addition to dilated veins each hemor- 
rhoidal tumor is supplied with one or two 
arteries, branches of the superior hemor- 
rhoidal artery. In large tumors with a 
single artery this vessel may be nearly as 
large as the radical artery at the wrist. 

In studying the nerve supply of the anus 
we find a ready explanation for the various 
reflex disturbances that we have men- 
tioned, for while the movable rectum 
derives its nerve supply from the sympa- 
thetic system, through the plexuses of 
Auerbach and Meissner, and is scantily 
supplied with sensory nerves, the anal canal 
derives its nerve supply from the spinal 
cord and because of its abundant supply 
of nerve filaments, is one of the most 
sensitive regions of the body; its nerves 
are in close relation to the origin of nerves 
which are distributed to remote parts. 

The palliative treatment of acute piles 
is justifiable, but where the disease process 
has resulted in organized tumor formation, 
neither salves nor constitutional treatment 
will be of permanent benefit, and some one 
of the radical operations should be advised. 

One of the oldest methods of treatment 
was by the injection into the pile tumor of 
various and sundry irritants or coagulants. 

This method passed out of general use, 
as far as the modern surgeon is concerned, 
because surgeons learned that the pro- 
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duction of a thrombus in a varicose vein 
may easily lead to grave consequences. 
There are some, however, who still practice 
injection usually because their patients 
think that by submitting to injection they 
are sidestepping the dangers of an oper- 
ation. 

Such is not the case, however. Dr. 
Vernon David in Nelson’s “Loose Leaf 
Surgery” after discussing injection says,' 
“Operative treatment is the safest pro- 
cedure and gives permanent results if 
thoroughly carried out.” 

Cooke, in his very excellent work on 
“Diseases of the Rectum and Anus,” 
speaks of the injection method in no uncer- 
tain terms.’ 


After viewing the matter impartially from 
every standpoint, the conclusion seems war- 
ranted that it is at best an unscientific and 
unsurgical makeshift which has been too long 
exploited at the expense of a credulous public— 
that it is not without danger in any case and 
permits no honest assurance to a patient of 
permanency of cure, should real danger be 
escaped. If the treatment is carried out after a 
full explanation on all points, the responsibility 
may in a sense be shifted to the patient. But 
while he may possibly soothe his conscience in 
this way, the surgeon certainly does not uphold 
the highest ideals of his profession. 


At least as far back as 1813 the ligature 
method was practiced and for a short 
time was very popular in France, but 
because of bad results fell into disrepute. 
It still has a number of ardent supporters 
in America, whose chief argument in its 
favor is its simplicity. To say the least, 
the ligature method in its various modifi- 
cations possesses certain objectionable 
features which are not in line with modern 
surgical teaching. 

In spite of postoperative pain and fre- 
quent hemorrhage, the clamp and cautery 
method is perhaps the most universally 
used today. It has some good features; but 
if one has ever had a severe secondary 
hemorrhage following its use, one will 
hardly care again to trust the sealing of 
vessels, which may be as large as the 
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radial artery, to a mere crushing and sear- 
ing process. Then too if you have an inter- 
nal-external hemorrhoid to deal with you 
must use the clamp and cautery for the 
internal and suture for the external, as the 
burn of the skin may make a painful sore. 

The Whitehead operation in spite of the 
many objections offered to it, is still done 
by some and in a limited number of prop- 
erly selected cases is a most excellent 
procedure. 

The clamp and suture method, in which 
the base of the pile is clamped, its top cut 
off outside the clamp, and then a con- 
tinuous catgut suture introduced over the 
blades of the clamp, is becoming more 
popular every day and usually gives very 
gratifying results. Cooke says:* 


My personal experience with this method 
has been highly satisfactory. Considered in 
comparison with the other methods in common 
use, it conforms more nearly to the recognized 
principles of surgical technic than any other 
with the exception of the clamp and cautery. 
That it has the advantage of greater security 
than the latter seems clear: and its relative 
simplicity is an additional weighty considera- 
tion in its favor. As between the two, the clamp 
and suture method seems on the whole the more 
nearly ideal. 


Many other rectal specialists and general 
surgeons agree with Cooke in giving the 
clamp and suture method the highest place 
among the various operations that have 
yet been advised for the radical cure of 
hemorrhoids. 

The clamp and suture operation as it is 
generally performed today, while more 
nearly approaching the ideal than any 
other is, however, open to one very serious 
objection in that the needle and suture, in 
passing through behind the clamp in this 
very vascular area, may carry infection 
into the hemorrhoidal veins which may 
give rise to either local or remote abscess 
formation. The late Dr. John B. Murphy, 
commenting on an improved suture opera- 
tion which the author had suggested, was 
very emphatic in his condemnation of the 
old suture method. He said:’ ‘Transfix- 
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ation of a vein with a suture in a zone 
grossly subjected to infection, as the anus, 
should not be done—the day of disaster 
is sure to come. An ascending infection 
through the middle and superior hemor- 
rhoidal veins into the inferior mesenteric 
produces the fatal pylephlebitis.”’ 

To approach the ideal an operation for 
hemorrhoids should be free from danger of 
infection of the hemorrhoidal veins, free 
from danger of hemorrhage, free from post- 
operative pain, should approximate the 
mucosa so as to leave no scar tissue, and 
should not traumatize the tissues enough 
to cause stricture. Not one of the old 
operations meets all of these conditions. 

In 1916‘ I described an operation which 
to my mind and in my experience more 
fully meets all of the requirements of an 
ideal operation for this condition than 
anything yet published. Its safety and 
simplicity cannot help but appeal to every 

careful thinker and its efficiency can be 
most readily demonstrated by trial. The 
many favorable comments received and 
the fact that an improved clamp has just 
been put on the market by one of our well- 
known instrument manufacturers leads 
me to again present this operation for your 
consideration. 

We may use either local, general or 
sacral anesthesia for this operation. In 
aggravated cases of long standing I prefer 
general or sacral anesthesia as it makes it 
easier to secure more complete dilatation 
of the rectal sphincters. 

Two hours prior to the time of operation 
have cleansing enemas administered unti! 
the rectum is entirely emptied and seems 
clean. 

Place the patient on the operating table 
in the lithotomy position; select a large, 
self-retaining, bivalve rectal speculum; 
lubricate well and insert it into the rectum 
with gentle pressure so as to avoid as far as 
possible trauma to the mucosa. 

Now slowly and gradually dilate the 
sphincters using due care not to break 
muscle fibers or abrade the mucosa. by 
using proper caution and taking time the 
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sphincters may be so thoroughly dilated as 
to temporarily paralyze them and yet no 
permanent harm result. 

In many cases of long-standing rectal 
irritation where the sphincters have become 
habitually tight this preliminary dilatation 
is in my opinion of distinct therapeutic 
value. Furthermore it is conducive to 
postoperative comfort. 

After the rectum has been well dilated 
paint the mucosa of the rectal canal for 4 
in. above the anus and the skin about the 
anus and over the buttocks with 3 per 
cent tincture of iodine. 

Now with the bivalve speculum in place 
and the handles dependent, separate the 
blades. Usually a hemorrhoidal mass will 
appear between the blades protruding from 
the anterior wall of the rectum. 

This anterior hemorrhoidal mass when 
present frequently gives rise to more 
symptoms than lateral masses and should 
be dealt with carefully and thoroughly to 
prevent skin tags that are conducive to 
pruritus. 

Grasp the most dependent point of the 
tumor with the tip of a Rochester-Carmalt 
forceps; put it on tension if the tumor Is 
large, while another hemostat picking up 
the overlying mucosa higher up in the 
rectum will facilitate the placing of the 
fenestrated clamp. 

Now place the special fenestrated clamp 
over the tumor mass clamping its base 
firmly in line with the long axis of the 
bowel. Cut away all tissue distal to the 
clamp and we are now ready for stitching. 

In most of the cases encountered the 
speculum can be removed as soon as the 
clamp is applied; then the tip of the clamp 
is brought outside the anal opening, which 
simplifies the stitching. 

In a very few cases where the pile 
tumor arises high in the rectum and the 
tissues are in such a condition as to make 
it inadvisable to drag on the tumor the 
speculum may be left in situ and the 
stitching easily done from above downward 
within the rectal canal. 

The stitching is very simple but should 
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be carefully done. Short, slightly curved, 
round pointed needles are threaded on 
each end of a No. 2 iodized catgut 20 in. 
long. 

The first needle should enter the fenestra 
of the clamp near its tip, piercing mucosa 
and submucosa at the base of the tumor 
held within the clamp. Care should be 
taken not to place this first suture too 
deeply or there may be some vessels enter- 
ing the tumor above it that might give 
rise to troublesome bleeding. 

After the first stitch has been placed 
draw the suture through so that you have 
10 in. protruding on either side of the 
clamp with a needle on each end. 

Entering one needle from one side and 
the other from the other side continue a 
back and forth cobbler’s stitch through 
the fenestrum of the clamp to the distal 
point on the tumor base. 

Now remove the clamp and tie the 
suture firmly. Hemostasis should be com- 
plete. 

While the immediate appearance might 
lead one to think that healing would leave 
a scar mass at the site of each hemorrhoid, 
such has not been our experience. In fact 
the scar left is very slight. It is in the line 
of the long axis of the bowel and has never, 
in our experience, given rise to symptoms 
of any sort. 

During the stitching the special fenes- 
trated clamp has effectively sealed the 
veins and prevented them from carrying 
infection from the suture line into the 
portal or the general circulation where 
disaster could easily result. 

The pressure of this clamp while effec- 
tive in sealing the vessels does not produce 
enough trauma to cause sloughing and the 
healing is very prompt. 

After the hemorrhoidal tumor in the 
12 o'clock position has been removed the 
rectum should be carefully inspected and 
where multiple pile tumors are present 
two or three more of the largest ones should 
be dealt with in the same general manner 
as the first. 

I have found that it is rarely ever neces- 
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sary to remove more than four hemor- 
rhoidal masses. While I have never seen 
this particular operation result in undue 
stricture of the rectum, I can vision the 
possibility if too much tissue is removed. 

In the great majority of cases the 
thorough removal of these masses, one at 
12 o'clock, one at 8 o'clock and one at 
4 o'clock, will give the desired end-results. 

When more than three tumors must be 
removed it is better to avoid the 6 o’clock 
position when possible. 

In the foregoing we have been consider- 
ing only internal hemorrhoids. I have 
found, however, that where the tumor is 
partly external extending under the skin 
of the anus, that I can so place my clamp 
as to include both skin and mucosa and 
proceed about as with internal tumors. 
Care must be exercised not to include too 
much skin in the clamp and not to crush 
it too severely. Excellent results may thus 
be secured. 

Of course the acutely inflamed throm- 
bosed external pile is best dealt with by 
incision and evacuation, due care being 
taken to favor prompt healing and thus 
prevent fissure. 

In dressing my hemorrhoid cases follow- 
ing operation I use a small catheter 
wrapped with a few turns of gauze and 
heavily smeared with sterile petrolatum. 
This lies in the rectum without producing 
irritation and provides for the free escape 
of flatus which is very conducive to com- 
fort. It may be withdrawn after thirty-six 
hours. 

Following this operation patients could, 
if they so desired, be up and about imme- 
diately without fear of hemorrhage. Our 
method of postoperative care, however, 
includes a light diet for three days, mineral 
oil emulsion night and morning after 
third day, oil enema on fourth day. Mor- 
phine is used but few complain of pain. 

In cases where the skin of the anus has 
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been included in the clamp or stitches we 
paint the exposed stitches twice daily 
with tincture benzoin compound. 

In my first operations, looking to avoid 
the ever-present danger in the ordinary 
clamp and suture method, I tried using an 
ordinary Furguson clamp, cutting the pile 
tissue away about 14 in. distal to the 
clamp and then stitching these raw edges 
of tissue together distal to the clamp. 

The aim of this operation which is still 
done by a number of surgeons is the same 
as mine. My clamp, however, makes 
possible a much better technic and more 
perfect end-results. 

In dealing with some external-internal 
hemorrhoids I have used the method of 
Dr. Vernon David substituting my clamp 
and suture, however, for the clamp and 
cautery in dealing with the internal mass 
and stitching the external incision sepa- 
rately. This works nicely. 

The present renewed interest in injec- 
tion methods and _ electro-coagulation, 
which are unsurgical, less safe and not so 
sure as surgery, Is to my mind at least, an 
expression of revolt against the many 
unsatisfactory results obtained with the 
clamp and cautery, Whitehead, or the old 
clamp and suture methods. 

The operation that I have described is 
so simple that the “occasional operator”’ 
can do it as well as the finished surgeon. It 
is so safe that the operator need have no 
fear of being called out of bed on account 
of hemorrhage. It is so satisfactory that 
the surgeon can feel free in recommending 
it to his patient as superior to many make- 
shift procedures now in vogue. 
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NEW SURGICAL TOURNIQUET* 


J. Crarx Motoney, M.D., AND ALFRED SCHMITT 


DETROIT, MICH. 


HE ideal surgical tourniquet must 
meet certain specific requirements: 
First, it should completely obstruct 


the flow of blood. It must not pinch the 
flesh. Other requisites of importance would 
include absolute reliability, structural sim- 
plicity and ease of application. Provision 
for a partial release mechanism, so that the 
arteries might be singled out and ligated, 
would impart a nicety in design. 

The task of constructing a perfect tour- 
niquet is not simple. The number and the 
varieties of hemostatic contrivances extant 
will attest not only to the difficulties 
attendant upon the problem, but also will 
serve as an index to the numerous minds 
that have attempted its mechanical 
solution. 

We have designed a new surgical tourni- 
quet. Since the sketches are almost self- 
explanatory, we will include the description 
of mechanical detail in our instructions for 
its application. (See sketches).! The limb is 

* Submitted for publication March 27, 1930. 


projected through the loop of solid rubber 
cable. This cable is durable, resilient, and 
measures !% in. in diameter. With the 


device in position, the ends of the rubber 
cable are grasped in both hands, and 
forcibly drawn taut. This puts the loop 
encircling the limb under considerable 
elastic tension. This tension forces the 
strong mechanism, (through which are 
strung the ends of the rubber cable), 
against the side of the extremity. The ends 
of the cable are then released. The elastic 
recoil of the loop about the limb will pull 
the center wheel, (which rides back and 
forth in a slot in the locking mechanism) 
against the cable where it leaves the device 
to surround the limb. This securely locks 
the tourniquet, for, as can be seen from the 
drawings, that more tension on the encir- 
cling loop will only serve to jam the center 
wheel more firmly against the cable as it 
emerges from the triangles at the outlet of 
the contrivance. Following the surgical oper- 


' For greater description of mechanical details address Henry Ford Hospital, attention Alfred Schmitt, instru- 


ment maker. 
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ation, gentle pressure on the leverattheside to single out all the arteries as they start 
of the box, housing the locking mechanism, _ to bleed, facilitating their ligation. 

will force the center wheel away from the This tourniquet is reliable, is simple in 
cable, thereby causing the cable’s release. structure, is easily applied, and has given 
Incremental release will allow the surgeon _ satisfactory service at this clinic. 


A SKIN CLIP FORCEPS* 


Grorce W. SwirFT, M.D. 
SEATTLE, WASH. 


CIRCULAR clip made of German _ use of the ordinary skin clips for a similar 
silver was devised by Dr. E. Willis purpose. For the past two years I have 
Andrews of Chicago for the purpose been using the Andrews clip and find it 


of controlling hemorrhage from the small _ very satisfactory. The clips can be put 
vessels of the scalp in operations upon on very firmly, as shown in the illustration, 


the brain. Dr. A. S. Crawford of the and do not cause any slough of the tissue. 
Henry Ford Hospital in Detroit had made They do away entirely with the use 0! 2 
* Submitted for publication March 12, 1930. 
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large number of hemostats which are very 
cumbersome. 

At first a large Kellie forceps was used 
in compressing the clips. This retarded 
the operation somewhat and distorted 
the clips. To a bone rongeur with curved 
blades was added a metal disc with two 
prongs behind which the clips were placed 
by the nurse. This instrument was found 
to facilitate the use of the clips greatly 
and to clamp the clips down evenly. When 
removed they are not distorted as was the 
case when the Kellie forceps was used. 

The instrument as illustrated has in 


addition to the metal disc, an automatic 
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lock so that the nurse can be adjusting 
the clip to one instrument, while the 
operator is applying the clip with the other. 
This again shortens the time of applying 
the clips. 

An old hemostat is used to remove the 
clips and the clips can be used for subse- 
quent operations. 

The advantages of the skin clip forceps 
are: 

1. Ease in handling the clips. 

2. A firm and even closure of the clip 
on the scalp. 

3. The protection of the clip so that it 
may be used repeatedly. 


"CASE REPORTS: 


MALIGNANT PAPILLARY ADENOCYSTOMA OF 
RIGHT OVARY 


WITH METASTASIS TO CERVIX* 


Louis E. PHANEUF, M.D., F.A.C.S. 


BOSTON, MASS. 


ETASTASES from a malignant 

neoplasm of the ovary to the 

uterine cervix are rather infre- 
quent, hence the reason for reporting 
this case. 


REPORT OF CASE 


History. Mrs. M. McD., aged twenty- 
seven, was first seen on July 29th, 1916. Her 
complaints were dysmenorrhea and sterility. 
In 1913 she had had a suspension of the uterus 
performed but had obtained no relief. Her 
menstruation was established when she was 
thirteen years of age; the periods occurred 
every twenty-eight days; they were scant, 
lasted two days and were always painful. 
Dysmenorrhea first appeared at puberty and 
became worse after marriage. The pain, which 
began nine days before the onset of the period, 
started in the lower abdomen, was referred to 
the rectum, the vagina, the right thigh but not 
the left, and finally assumed the character of 
a bearing down sensation. Defecation was 
painful during the menses. She had consider- 
able leucorrheal discharge between the periods; 
the bowels were constipated and she had occa- 
sional headaches. At the time of the first 
consultation she had been married six years but 
had never become pregnant. 

Examination and Treatment. The physical 
examination was entirely negative except for 
the gynecological condition. The pelvic exam- 
ination, performed under ether anesthesia, 
showed a marital vaginal outlet and a long 
conical cervix with a so-called pinpoint os. 
The uterus was small, in good position from the 
previous suspension, and the adnexa were 
normal. The cervix was dilated, a stem pessary 
was introduced in the uterus and attached to 
the cervix by four silkworm gut sutures. This 


instrument was worn for three months and 
after its removal the patient menstruated 
without pain. 

She was not seen again until December 7, 
1928, twelve years later. She then stated that 
she had never become pregnant. She com- 
plained of uterine hemorrhages lasting twelve 
days at the periods and of passing large blood 
clots. The pelvic examination was entirely 
unsatisfactory because of marked adiposity. 
The cervix was small and appeared normal. 
Varicose veins of the left leg were apparent. 
She was referred to the Gynecological Service 
of the Carney Hospital where a laparotomy 
was performed on December 11, 1928. 

The post-operative diagnosis was multiple 
myomata uteri; solid tumor of right ovary, 
question of carcinoma. 

The operation consisted of a supravaginal 
hysterectomy; double salpingo-oophorectomy, 
and lysis of adhesions. 

A median suprapubic incision was made 
through a very adipose abdominal wall, 
entering the peritoneal cavity between the 
bellies of the recti muscles. The uterus, which 
was filled with myomata, reached almost to 
the umbilicus and was firmly adherent to the 
parietal peritoneum. All adhesions were freed. 
On the right a solid tumor of the ovary, the 
size and shape of a kidney, was found; this 
was absolutely free and its surface was smooth. 
The right tube and the left adnexa were nor- 
mal. Aside from the multiple myomata in the 
uterine fundus, there was a tumor the size of a 
hen’s egg in the cervix at the internal os; this 
was thought to be a cervical myoma. A classical 
supravaginal hysterectomy, together with the 
ablation of the adnexa, was performed. The 
uterus was amputated below the cervicat 
tumor, cutting into apparently normal cervis. 
All the pedicles were sutured to the cervical 


* Submitted for publication August 20, 1930. 
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stump and the raw areas were covered over B. Mallory and the pathological report was, 
with the bladder peritoneum. The cervix was “malignant papillary adenocystoma of the 
not removed because of mechanical difficulties right ovary; malignant papillary adenocystoma 


helium. (X 100.) 


on account of an extremely deep pelvis, because of the cervix, secondary to the ovarian tumor; 
the patient took the anesthesia badly, and myomata uteri.” 
because it appeared normal below the growth On December 29, 1928 an examination 


4 


Fic. 2. Same section as shown in Fig. 1, but at higher magnification. Cells are not ciliated. (X 250.) 


at the internal os. The appendix had been under ether was made. The small stump of cer- 
removed at the previous operation. The  vix looked normal. It was dilated and 50 mg. of 
omentum was brought down and the incision radium element filtered through brass and 
was closed in layers. rubber, were introduced in the cervical canal. 

The specimen was examined by Dr. Frank The radium was left in for thirty-six hours, 


Fic. 1. Wall of tumor of ovary showing papillary out-growths covered with cylindrical epit 
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giving a dosage of 1800 mg.-hours. This was 
followed by deep x-ray therapy administered 
in three sessions. 


Phaneuf—Ovarian Adenocystoma 
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of cervix left; this is freely movable; all 
vaults are clear. There has been no bleeding 
since operation. 


Fic. 3. Metastasis af Ovarian tumor to cervix. Same type of ae | is Tce One corner shows invasion 


of muscle tissue of uterus. 


Subsequent Examinations. February 4, 1929. 
The cervix is atrophied, movable; the vaults 
are clear; there is no bleeding and no discharge. 
The patient feels well. 


Fic. 4. Same section as seen in Fig. 3, but at higher magnification to show type of cells lining spaces. (X 


On March 8, April 9, May 10 


vious one. 
August 15, 


, June 12, July 
17, August 20, 1929, and January 16, 1930, the 
examination showed no change from the pre- 


1930. There is a small dimple 


(X 100.) 


COMMENT 


In papillary adenocystoma of the ovary, 
the papillary erowths usually pierce the 


implants. These may grow rapidly and 
fill the pelvis. On opening the abdomen, 
one has the impression that the pelvis 
is filled with an inoperable cancerous mass. 


cyst wall with the formation of periton: 
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Some such patients get entirely well 
after the removal of the primary growth. 
In other cases the growth may become so 
extensive as to interfere with the function 
of adjacent organs and cause death. In 
still other cases malignant change takes 
place, early or late, and death may result 
from carcinoma. 

In the case reported we were dealing 
with the malignant form, metastases from 
the ovarian neoplasm to the uterine cervix 
having taken place. The cervical metas- 
tasis, since it occurred in a myomatous 


PROLAPSE OF A GASTRIC POLYP INTO DUODENUM 
WITH MARKED SECONDARY ANEMIA* 


J. Wituram Hinton, M.D., F.A.C.s., AND JACOB BuUCKSTEIN, M.D. 


ROLAPSE of pedunculated tumors 
of the stomach through the pylorus 
has been recently reviewed and elab- 

orated upon by Pendergrass.! He stresses 

the fact that these tumors are prone to 
ulcerate and may cause a secondary anemia 
which stimulates the pernicious type. He 
reports 6 cases in which the anemia was so 
pronounced that the diagnosis of perni- 
cious anemia had been made before the 
tumor was demonstrated. Allen in discuss- 
ing his paper remarked upon the ease with 
which these tumors slip out of the duode- 
num into the stomach, and may be over- 
looked at operation if one is not careful. 


CASE REPORT 


Male, aged fifty-one, painter, admitted to 
the Fourth Surgical Division, Bellevue Hos- 
pital, January 2, 1930. Chief complaint: puru- 
lent discharge from rectum. Past history: no 
serious illness or surgical operations. Present 
illness: patient states that in February, 1929 
he had two abscesses around his rectum which 
ruptured spontaneously and drained for a few 

'PenperGcrass, E. P. Prolapse of pedunculated 


tumors and gastric mucosa through pylorus into 
duodenum. J. A. M. A., 94: No. 5, 1930. 


*From the 4th Surg. Div. & Roentgenological Dept., Bellevue Hosp., N. Y. Submitted for publication May 14, 
1930. 
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uterus, was thought to be another myoma. 
The microscope established the diagnosis. 

From the standpoint of treatment a 
panhysterectomy with the ablation of the 
adnexa should have been the operation of 
choice. The patient’s condition and the 
technical difficulties encountered precluded 
so extensive an intervention. Radium 
applied to the cervical stump caused its 
atrophy and no sign of recurrence has 
been observed after nearly two years. 

(I am indebted to Dr. Frank B. Mallory for 
the photomicrographs illustrating this article.) 


weeks. He had no further trouble until about 
three months before admission when he began 
to have a discharge from his rectum, although 


Fic. 1. Arrows point to tumor in duodenum. 


he did not have another abscess. This continued 
until his admission to the hospital. Examina- 
tion: Well developed male, markedly anemic, 


| 
ng 


356 American Journal of Surgery Hinton & Buckstein—Gastric Polyp 


the appearance of anemia similar to pernicious 
type. Chest negative. Heart negative. Blood 
pressure (110 over 70). Abdomen, no masses of 


Fic. 2. Ulcerating area on fundus of tumor. 


tenderness. Liver not enlarged and no kidney 
tenderness. Rectal examination revealed a 
fistula on the right side which opened into 
the rectum. No evidence of hemorrhoids. 
Clinical diagnosis; Fistula in ano with marked 
secondary anemia. Due to the marked anemia 


NovEMBER, 1930 


2,600,000 on five examinations. Hemoglobin 
30 per cent. No stippling of the red blood cells 
or nucleated reds noted. Wassermann test 


Fic. 3. Pedicle of tumor 3 cm. wide. 


negative. Blood chemistry: Sugar 88. Non- 
protein nitrogen 40. Urea nitrogen 15. Creatin- 
ine 109. Uric acid 3.3. COs, combining power 
48. Stools negative for parasites or blood. 
X-Ray Examinations: Barium colonic enema 
January 7, 1930 failed to reveal any lesions 


Fic. 4. General structure of tumor. 


this patient was transferred to the Medical 
Service to exclude pernicious anemia or a heavy 
metal poisoning. 

Laboratory Data: The urine examinations 
were negative. Blood counts revealed leuco- 
cytes normal, with a normal differential count. 
Red blood cells varying from 2,200,000 to 


of the rectosigmoid or colon. X-ray examination 
of lungs on the same day negative. Gastro- 
intestinal x-rays on January 10, 1930 failed to 
reveal any organic lesion of stomach. Barium 
on entering duodenum surrounded the 
circumference but the center area remai! 

translucent suggesting the presence of a a 


| 
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tumor within the duodenum (see Fig. 1). No 
six-hour gastric retention. 
Having excluded pernicious 


anemia and 


r 
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be easily replaced into the duodenum. The 
pylorus was dilated and would admit two 
fingers. Excision was done and the base of the 


Fic. 5. Low power magnification of tumor. 


heavy metal poisoning, and having found a 
tumor in the duodenum which was probably 
a prolapsed gastric tumor, we decided that the 
latter was the primary condition from which 
the patient was suffering. February 1, 1930 
transfused with 500 c.c. of blood. February 
20, 1930 transfused with 500 c.c. of blood. 
Operation February 28, 1930. Preoperative 
diagnosis: Prolapsed tumor of stomach into 
duodenum. Under gas oxygen ether anesthesia, 
abdomen opened through a right rectus muscle 
splitting incision. On inspection of the pylorus 
and duodenum there was found in the latter 
a definite tumor which was soft in consistency 
and about the size of a small orange. After 
the bleeders were ligated, re-examination of 
the duodenum revealed the tumor had dis- 
appeared. It could not be felt in the duodenum 
or around the pyloric region of the stomach, 
but on palpating the stomach near the cardia, 
the tumor could be felt. It was found to have a 
long pedicle and was attached to the greater 
curvature 2144 in. from the pylorus. The 
anterior wall of the stomach was then opened 
midway between the lesser and greater curva- 
ture and the pedunculated tumor was easily 
delivered and found to have a narrow pedicle. 
The tumor had an ulcerated area about 
I cm. in diameter over the fundus and could 


pedicle found to have very large vessels. 
The base of the pedicle was sutured with No. 1 
chromic gut. Stomach then closed by 3 layers 
of No. 1 chromic gut. No other intra-abdominal 
pathology found. Abdomen closed in ana- 
tomical layers. 

Postoperative: Patient’s condition was satis- 
factory on March 1, but he was transfused 
with 500 c.c. of blood, due to his previous 
anemia. On March 2 the patient’s pulse was 
rapid, face flushed, and there were rales at the 
right base. Diagnosis of pneumonia made. On 
March 3 his condition became gradually worse 
and he died the same day. 

Pathological Report: A tumor the size of a 
small orange with convoluted surface and a 
small ulcer 1 cm. on the fundus with a definite 
pedicle was distinguished. The gross appear- 
ance is seen in Figures 2 and 3 and the micro- 
scopic picture in Figures 4 and 5. 


REMARKS 


This case was extremely interesting 
due to the fact that the patient entered 
the hospital for a fistula in ano and had no 
complaints referable to his stomach. On 
being carefully questioned, after the tumor 
had been demonstrated, the patient per- 
sistently denied any gastric distress. 


‘ 2 cases here reported are fairly 


representative of the conditions we 
see and the work we are doing in 


Fic. 1. Case 1. Calculi in kidney, ureter and bladder. 


child urology at the New York Hospital. 
They are presented because they have been 
under observation for some time and hence 
give some idea as to what may be accom- 
plished in the care of children suffering 
from urological lesions. 


Case 1. Urolithiasis in a boy of nine 
months. 

(D. B.), male, aged nine months. Family 
history irrelevant. Birth normal. Bottle fed 
with difficulty in selecting suitable formula. 

First seen in May, 1925 with a history of 


UROLOGY IN CHILDREN 
TWO CASE REPORTS* 
P. M. BurtTerFIELD, M.D., F.A.C.S. 


NEW YORK 


blood, shreds in the urine and bearing down on 
voiding for the past two months. No chills, 
occasional slight fever. 

He was cystoscoped under ether anesthesia, 
the infant cystoscope passing easily after a pre- 
liminary meatotomy. 

A calculus the size of the thumb was seen in 
the bladder whose mucosa was the seat of an 
intense bullous edema. Bladder cultures were 
negative. Phenolsulphonephthalein output was 
35 per cent in two hours. 

X-ray showed a calculus in the pelvis of the 
left kidney and three calculi in the bladder or 
the ureter. 

He was then sent to the medical department 
as a feeding case, the bladder lavaged with 
acriflavine daily and acid sodium phosphate 
and methenamine given by mouth. 

In June, 1925 a suprapubic cystotomy was 
done and four stones removed from the bladder. 

X-ray before leaving the hospital showed 
three calculi in the lower left ureter and none 
in the bladder. 

In the fall of 1927 there was a recurrence of 
his former symptoms. X-ray showed three 
renal and one bladder stone. 

In November, 1927 a second suprapubic 
cystotomy was performed and one _ large 
stone removed. 

In August, 1928, when he had arrived at the 
operative age of four, he was again x-rayed and 
three calculi found in the left kidney. 

These were removed by nephrotomy. Sub- 
sequent x-rays taken at six-month intervals 
show no recurrence of calculi. 

The regulation of his diet and the continuous 
administration of acid sodium phosphate are 
thought to be important factors in keeping him 
stone free. All the calculi removed proved to be 
of the calcium phosphate and carbonate variet) 


This child made a rapid and uncom- 
plicated recovery after each surgical 
procedure. In general the results of neces- 
sery surgery in child urology have proved 
to be most gratifying and the mortality 
negligible. 

Bugbee and Wollstein in their study of 
autopsy material at the Babies Hospital 


* From the Department of Urology (James Buchanan Brady Foundation), New York Hospital. 
Read before the Section of Genito-Urinary Surgery, New York Academy of Medicine, May 21, 1930. 
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found that nephrolithiasis accounted for 11 
per cent of the congenital anomalies of the 
urinary tract. All of the subjects were 


- 
Fic. 2. Case 1. Calculi in kidney and bladder. 


under one year of age and one was eleven 
days old. Urinary calculi are very com- 
mon in children and the majority require 
surgical attention. The diagnosis is sim- 
ple and the results of surgery are most 
satisfactory. 

I am indebted to Dr. O. S. Lowsley for 
his permission to report this very inter- 
esting case. 


Case 1. Double kidney with infection in a 
girl of five years. 

(P. M.) Female, aged five years. Normal 
baby. Pertussis, mild, at seven months. Ton- 
sillectomy at three. Enuresis up to fourth year. 
From her second to third year several transient 
attacks of frequent urination relieved by the 
use of potassium citrate. 

In December, 1927 sore throat, fever, fre- 
quent urination, confined to bed for ten days 
and weak for a month. Mild measles in the 
spring of 1928. In July, 1928 transient head- 
ache, pain in both flanks and frequency. 

She was first seen in August, 1928. Chief 
complaint, occasional frequency and _ fever. 
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General condition excellent. No renal tender- 
ness. Slight constipation, frequent .colds and 
slight nasal obstruction. 


Fic. 3. Case 1. Calculi in kidney. 


The catheterized specimen of urine was 
clear, free of albumin and sugar and the sediment 
showed a few pus cells and no organisms, 
Methenamine was giv en 2!¢ grains t.1.d. 

She was seen again in November, 1928, was 
apparently perfectly well, had no urinary 
disturbance, had gained in weight and the 
catheterized urine was free of pus. 

In the winter of 1928-9 she had three attacks, 
lasting from two to seven days of slight fever, 
drowsiness and frequency of every half hour. 
In the following spring similar attacks occurred 
monthly. 

She was seen in June, 1929 a few days after a 
three-day attack. She was well nourished but 
rather pale. The catheterized urine showed 
abundant pus and bacilli. She was placed on 
alkaline medication and two weeks later entered 
the New York Hospital for study. 

Cystoscopy and pyelography were carried 
out under ether anesthesia. Our child cysto- 
urethroscope entered easily. Vesical orifice 
slightly thickened, smooth. Vault negative. 
Fundus slightly trabeculated. Trigone hyper- 
injected. The interureteric ridge slightly 
hypertrophied. 


Py, 


Fic. 5. Case u. Upper pelvis of double kidney. Fic. 6. Case 1. Lower pelvis of double kidney. 
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The left ureteral orifice is normal in location 
and appearance and is easily catheterized to 
the kidney. The right ureteral orifice is normal 
in location and appearance and _ is easily 
catheterized to the kidney. Specimens were 
collected for culture. On further examination 
a second right ureteral orifice was found just 
above the first and after filling the pelvis, con- 
necting with lower orifice with 5 c.c. 20 per 
cent sodium iodide and getting an x-ray, the 
upper right orifice was catheterized and another 
pyelogram taken using the same technic. 

Cultures from the bladder, left kidney 
both right pelves showed B. coli. 

The first picture of the right pyelogram 
showed a typical T-shaped pelvis characteristic 
of the upper pelvis of a double kidney. The 
second pyelogram, showing the lower pelvi is of 
a double kidney revealed a markedly dilated 
pelvis with dilatation of the major and clubbing 
of the minor calices. There was a right angle 
kink at the ureteropelvic junction and an area 
of stricture of the ureter opposite the trans- 
verse process of the third lumbar vertebra. 
The ureter below this area is markedly dilated. 

She was discharged two days later with 
instructions to take pyridium*gram 0.05 twice 
daily. She remained very well until three weeks 
later when she had a rise in temperature and 
frequency with hazy urine. 

A week later she again entered the hospital 
and the hydronephrotic sac lavaged with 
rivanol-dextrose and a No.6 ureter catheter 
left in situ for twenty-four hours. 

Following this treatment she has been in 


and 
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excellent health. Her weight has increased 6 
Ib. in the past year. Her color is normal. She 
voids every two to three hours during the day 
and has a nocturia of 1-2. She had a lobar 
pneumonia in January, 1930 without any 
disturbance of the renal condition except for a 
slight increase in frequency. Since the lavage 
she has had none of the old feverish spells. A 
specimen of urine obtained May, 1930 shows 
a few pus cells and many bacilli. 

In this case we have not accomplished a cure. 
We have merely improved the drainage of the 
hydronephrotic pelvis. She will be kept under 
observation, lavaged and dilated if there is a 
return of fever, urinary antiseptics will be 
continued and finally, if the pyuria and bacil- 
luria continue a pelvic plastic procedure or a 
heminephrectomy will be advised. 


Let me again call attention to the fact 
that these children stand cystoscopy, 
pyelography and renal lavage extremely 
well. Chills, fever and pain are entirely 
absent in the recovery period. 

Further this case illustrates our dictum 
that every child with a persistent or inter- 
mittent pyuria should have a complete 
urological examination. In all such cases 
renal tuberculosis and congenital anomaly 
should be borne in mind in addition 
to extrarenal sources of urinary tract 
infection. 


GIANT BILATERAL URETERAL CALCULI 
A SURGICAL CURIOSITY* 


Aucustus HARRIS, M.D., F.A.C.S. 


BROOKLYN, N. Y. 


} {: M. M. referred by Dr. R. G. 
Price, consulted me in March, 1930, 
complaining of marked frequency 

and urgency of urination. She also experienced 

considerable annoying pain in the lower abdo- 

men when walking. The urine contained a 

large amount of pus and was somewhat ammon- 

iacal. Gross hematuria was never seen by the 
patient. She appeared to be very neurotic 
and had apparently suffered a great deal. 

Ten years ago she was operated upon and a 
calculus removed from the right kidney. 
At that time she had severe colic two days 
after leaving the hospital, but thereafter 
she had relief until three years ago when the 
severe bladder symptoms returned. Local 
bladder treatment gave a considerable measure 
of relief for a time, and then radiographs were 
taken which showed a very long irregular 
cast stone of the lower ureter on both sides, 
also a dendritic stone of moderate size in the 
right renal pelvis and calyces. 

Careful search was made for tubercle bacilli 
in the urine on two occasions and found nega- 
tive. (Her father had died of pulmonary 
tuberculosis.) There was very little loss of 
body weight. She had headache frequently. 
The menstrual function was normal. 

Physical examination was essentially nega- 
tive excepting for slight tenderness on deep 
pressure along the lower ureters and bladder 
region. There was no renal tenderness, nor 
could either kidney be felt. 

Cystoscopy: Acute and chronic generalized 
cystitis was found with numerous hemorrhagic 
areas. The ureteral meati appeared practically 
normal. A No. 6 F opaque catheter passed 
readily on the right side beside the ureteral 
calculus after temporary obstruction. There 
was no evidence of hydronephrosis on this 
side. The phenolsulphonephthalein returned 
in four and one-half minutes and 17 per cent 
was recovered in ine first twenty-five minutes. 
The urine showed a small amount of pus with 
Bacillus coli and micrococcus ureae. All 
catheters on the left side, however, failed to 
pass more than 8 cm. after repeated attempts. 
A small amount of cloudy urine was recovered 


and found to contain considerable pus. It 
was obviously impossible to obtain the function 
of the left kidney. The pulse was a little rapid 
but of good quality and the blood pressure 
normal. The blood chemistry was normal 
excepting for slight increase in uric acid. 
There was also a slight anemia. 

After a careful consideration of these find- 
ings, we determined that we had nothing to 
offer her other than to provide for free ureteral 
drainage by means of a two-step ureterotomy 
and removal of the ureteral calculi. She was 
young and in fairly good condition, and we 
realized that she could not continue for long 
with such obstruction in the upper urinary 
tract. 

Ureterotomy was performed first upon the 
right side, as we knew its approximate func- 
tional capacity, and knew little or nothing of 
the left because of the catheter blockage. 
Accordingly a few days later a right rectus 
incision was made, the parietal peritoneum 
dissected away toward the midline, and the 
ureter readily exposed. It was very large 
and thick and easily isolated with the large 
stone within. An incision about 214 to 3 cm. 
long was made in the anterior wall and the 
stone gently grasped with forceps. It was very 
friable and the tip broke off; but, with care, 
we managed to deliver the balance of the stone 
in toto. After thorough irrigation of the ureter 
with a large catheter we found there was no 
obstruction at the lower end. It was then 
closed with 6 or 7 interrupted No. o catgut 
sutures passed through outer coats and th« 
wound closed in the usual manner leaving two 
large cigarette drains in the bed of the wounc. 
These were removed, in part, between t! 
third and fifth days and the last piece on 
sixth day. 

This procedure only required about thirt 
five minutes and the patient was returned 
bed in good condition. After the third ¢ 
the wound was entirely free of urinary leak: 
and healing took place rapidly. It was interest- 
ing to note the symptomatic relief alte 
operation and how rapidly she improved. 

Nine days later a left ureterotomy 


* Read before the Brooklyn Urological Society, April 8, 1930. 
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performed for the second calculus. The pro- 
cedure on this side was similar to the previous 
one excepting that it was somewhat more 
difficult (requiring fifty minutes). After the 
ureter was incised the stone was crooked at 
the lower end like a hockey-stick and could 
not be removed excepting with the aid of the 
pressure of the index finger at the lower end 
of the stone with traction on the upper end 
of the stone. The ureter was thick-walled and 
as large as the small intestine. It was then 
irrigated and no obstruction found at the 
lower end. Argyrol solution was instilled into 
the left renal pelvis. The ureter was then 
closed tightly and two periureteral drains 
inserted as in the first procedure, and wound 
closed in the usual manner. 

The early convalescence was satisfactory 
after the second operation. Intravenous glucose 
and hypodermoclyses were given. There was 
moderate leakage of urine for about five days 
from the left ureter which gradually closed. 
Her temperature became normal and she took 
nourishment fairly well. Urinary output after 
both procedures was very satisfactory. 

On the morning of the eleventh day after 
her second operation while sitting up in bed on 
pillows, she very suddenly developed an 
attack of weakness, shallow breathing and 
thready pulse. She ceased to breathe within 
a few minutes even though hypodermic stimu- 
lation was given. 

This came out of a “clear sky” when we 
were about ready to allow the patient out of 
bed. Her quality of pulse for days before gave 
no warning whatever of such a catastrophe. 
We concluded she must have died of embolus. 

The calculi were of brownish color and 
very friable, like chalk. Analysis showed 
calcium carbonate. 


COMMENTS 


In reviewing the literature, we have 
been able to find the report of but one 
other case of giant bilateral ureteral 
calculi. This is recorded by Dr. Wm. E. 
Stevens. Despite this fact, about 10 per 
cent of the cases of ureteral calculi are 
said to be bilateral. 

A very limited number of cases of very 
large unilateral ureteral calculi are re- 
corded. The available references to these 
are given later. It is worthy of note that 
the majority of these have occurred on 
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the left side. Some have been removed 
through simple extraperitoneal ureterot- 
omy; others have required transperitoneal 


Fic. 1. Giant ureteral calculi removed from lower 
ureters (actual size). Goodly portion of right-sided 
stone taken for chemical analysis. 


ureterotomy; still others have required 
nephrectomy. Some have needed nephrec- 
tomy at a later date when a small stone 
had been left in the ureter. 

An interesting case report by Carson 
(two large stones in one ureter) required 
four operative procedures: 1. Nephros- 
tomy for drainage of acute pyonephrosis. 
2. Ureterotomy for stone removal one 
week later. 3. Nephrectomy two weeks 
later. 4. Ureterectomy for discharging 
ureteral stump four months later, with 
recovery. This last case illustrates the 
value of present-day “‘stepping up”’ opera- 
tions in renal surgery, and also indicates 
the wisdom of the operator in not trying 
to do too much at one time. In many 
cases of calculi the acute septic condition 
must first be relieved. 
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There is no question but that there is a 
growing field for this sort of management, 
and that lives have been sacrificed in 


A striking example of clever and con- 
servative surgery is shown in the case of 
W. Walters. He performed ureterotomy 


Fic. 3. Giant ureteral calculi (taken March 1930). 


Fic. 2. Giant ureteral calculi (taken June 1928). 
Note increase in size of calcullt. 


many instances in the past because of too 


for the removal of seven stones of .5 to 
much surgery at one sitting. 


2 cm. in diameter accompanied by pyo- 


Fic. 5. Dendritic calculus in right kidney (taken M 


Fic. 4. Dendritic calculus in right kidney (taken June 
1930). Note marked increase in size. 


1928). 
While simple nephrectomy for pyone| 
rosis resulting from calculus in tie 
lower ureter may cure a certain number ol 


nephrosis. He dissected the ureter free and 
brought it out in the flank and later 
performed nephrectomy with recovery. 


>. 
4 
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cases, others undoubtedly are likely to 
have trouble with the remaining infected 
ureteral stump containing the calculus. 
A preliminary ureterolithotomy in certain 
instances seems logical and _ necessary 
before a permanent cure may be expected 
from nephrectomy. In a given case of 
ureteral calculi, all factors must be care- 
fully reviewed and weighed by the operator 
before any procedure is decided upon, 
especially in the presence of advanced 
renal pathology. 

After extraction of stones from the 
ureter we believe that the latter should 
be sutured carefully with fine plain catgut. 
Repeated experience in pyelotomy and 
ureterotomy procedures in our own prac- 
tice bears out this point. The contention 
by some that the use of sutures invites 
delayed healing and tendency to fistula 
formation, is not well founded. 

It is interesting to note that a number 
of these giant ureteral calculi failed to 
give colic. In some of them ureteral 


catheters passed to the pelvis without 


difficulty. A goodly number of the re- 
corded cases had had a previous “insuffi- 
cient”? appendectomy, an experience so 
commonly found in all types of renal 
and ureteral calculi. Buerger described 2 
cases of very large unilateral ureteric 
calculi, accompanied by a large amount of 
periureteral fibrolipomatous formation. 
This is important especially in regard to 
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prospective difficulty in ureterotomy or 
ureterectomy in a chronic case. Many 
experienced surgeons have encountered 
similar pathology about the pelvis in 
very old stone cases. Berry has recorded 
an instance of spontaneous perforation 
of a ureter by a stone with resultant 
extravasation of urine, sepsis, uremia 
and death. 

One of the largest of ureteral calculi 
is that recorded by Jefferson, weighing 
1639 grains. Collinson’s case was almost a 
complete cast of the ureter. Federoff’s 
case measured 19 cm. in length. Very 
little is given regarding the chemical 
analysis of these giant calculi. It is worthy 
of note also that in some of the cases, the 
stone was somewhat s shaped or hooked 
shaped. This could easily add materially to 
the difficulties of surgical removal. 

All urologists appreciate the formidable 
problems presented by multiple urinary 
tract calculi and their tendency to recur- 
rence. While obstruction and stasis are 
proved factors in the etiology, we believe 
that these factors are almost the exception 
to the rule, particularly with stones in the 
upper urinary tract. The chief cause may 
be summed up in two vague words “faulty 
metabolism.”” Our hope lies in an ever- 
widening knowledge of body chemistry, 
to make possible the prevention of stones 
and elimination of mutilating surgical 
procedures. 
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N 1929! Mommsen published a method 
of submaximal stimulation of ununited 
fractures of the tibia and _ reported 

4 successful cases. In this paper he shows 

that the relatively maximal stimulation 

involved in weight bearing, even with the 

protections of a brace, may convert a 

delayed union into a_ pseudo-arthrosis. 

He devised a variation of the well-known 

hammer and dam method of Thomas which 

is simple of application and seemingly 
more effective. 

The method consists in the intermittent 
application of a submaximal stimulation 
of the fracture by light blows on the bottom 
of the heel. A hammer is slung on a pin; a 
string is attached to the handle of the 
hammer, and with this the patient stimu- 
lates his fracture by repeated blows of the 
hammer. The limb is encased in plaster of 
Paris, the hammer device is incorporated 
in it, and a fenestrum is made, exposing 
the heel. The patient does the hammering 
systematically for five to ten minutes every 
waking hour, for one to two months. 


Krida—Tibial Pseudoarthrosis 


MOMMSEN’S METHOD OF SUBMAXIMAL STIMULATION FOR 
TIBIAL PSEUDOARTHROSIS* 


ARTHUR KriDA, M.D., F.A.C.S. 


NEW YORK 


* Presented before the Section of Orthopedic Surgery, New York Academy of Medicine, February, 1930. 


NovEMBER, 1930 


ureteral calculi. Ann. de roentgenol. et. radiol., 

2: 123-126, 1926. 

26. Speckuin, P. A. A giant calculus of the ureter. 
Am. J. Urol., 11: 270, 1915. 

27. Stevens, W. E. Case of bilateral ureteral calculi. 
California er West. Med., 28: 206, 1928. 

28. Srropent, L. Calcolo gigante dell’ uretere pelvico 
‘estratto per via paravesicale con taglio mediano 
sopra pubico. Gior. a. r. Accad. di. med. di. 
Torino, 33: 135-142, 1927. 

29. TENNANT, E. E. Ureteral stone of unusual size. 
J. A. M. A., 82: 1122, 1924. 

30. Watters, W. Unusual number of large stones in the 
lower portion of the ureter. S. Clin. North 
America, 9: 913, 1929. 

31. Hawkes, F. Ann. Surg., 35: 519, 1902. 

32. Jacoss, C. Ann. de gynéc. et d’obst., 59: 136, 1903. 

33. Scumipt, A. Cases of unusually large calculus in 

ureter. Gyégydszat, 68: 264-266, 1929. 


Since the train of events and the outcome 
parallel the reported cases, I am showing 
this case here. 


P. A., aged thirty-seven, Seaman, U. S. 
Marine Hospital No. 43. 

History: August 1926. Simple fracture lower 
third tibia and fibula. In plaster three months. 
Non-union. 

December, 1926. Sliding bone graft, else- 
where. In plaster three months plus. 

July, 1927. Discharged, union reported. 
Returned to work. Ten days Jater, pain and 
swelling. 

Operation: (elsewhere), August, 1927. Lane 
plate. Plaster three months followed by caliper 
brace. Lane plate removed. 

November, 1927 to December 1928, 
hospital, wearing caliper brace. 

December, 1928, examined by myself; non- 
union with considerable outward bowing. 
Extensive scar with chronic dermatitis. Opera 
tion for correction of deformity, as it was (clt 
that no bone graft could be done through the 
extensive scar. 

May, 1928, discharged to return to work, 
partial union. Worked three weeks, then 


Fic. 2. Non-union of tibia. 


Fic. 1. Mommsen’s hammering device for sub-maximal 
stimulation. 


Fic. 3. X-ray after eight weeks of hammering by Mommsen’s method, followed by four months’ walking without 
protection. 
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returned with pain and swelling and a discharg- 
ing sinus. 

August, 1929. Mommsen’s hammering device 
applied. Hammering maintained for five 
minutes per hour for eight weeks. 

October, 1929. Examination by Chief of 
Surgical Service, Marine Hospital: union solid, 
no pain. Allowed to walk. 

February, 1930. Examination (Krida). Has 
been walking without support for four months 
without pain. Union appears to be firm. X-ray 
shows tibial fracture about two-thirds obliter- 
ated by mature callus. 
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DISCUSSION 
Dr. MATHER CLEVELAND: The condition of 
the skin which Dr. Krida pointed out is an 
interesting complication that we see frequently 
in these cases of non-union. We have had 
several at the Orthopedic Hospital which have 
been helped by a pedicle skin graft, removing 


all of the scar and fibrous tissue before doing 
any work on the bone. The circulation is 
thereby improved very considerably. 
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Dr. EpGAR OppENHEIMER: I think the 
attempt to get the patient to walk early is 
important. When the leg is held securely in a 
tight cast the weight bearing is equivalent to 
the hammering done here with a mallet. By 
this means we each turn a large portion of non- 
unions into delayed unions, adequate consolida- 
tion taking place after ten months. I believe 
this to be a local reaction and that constitu- 
tional means are of little value, such as 
attempts at increased calcium deposit. 

Dr. GeorceE R. Exttiotrtr: I would like Dr. 
Krida to tell what jolting apparatus Dr. 
Mommsen uses for non-union of the upper 
extremity or what he would himself suggest. 

Dr. Kripa, closing: With regard to the 
procedure of what might be called submaximal 
stimulation of delayed union of bone elsewhere 
than in the tibia, | would say that Mommsen’s 
experience was based on four fractures of the 
tibia. Of course the femur has been treated by 
Thomas’s method for many years. It seems to 
me that Mommsen’s method is an advantage, 
and that his apparatus might very well be 
used for fractures of the shaft of the femur. I 
have not at the present time a case of non-union 
of the upper extremity bones, but if I should 
get one I will try to rig up some apparatus to 
apply this sort of force. 
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EARLY TREATMENT OF 


CONGENITAL DISLOCATION OF THE HIP 
AT THE ISTITUTO ORTOPEDICO RIZZOLI 


appointed in all the nice things they have 
heard in praise of the institution, and I am 
sure they will never leave without the firm 
conviction that their most ardent support- 
ers could not describe, in word or in picture, 
the charm and beauty of this wonderful 
institution poised on the top of a wooded 


HE Clinic of Professor Vittorio 
Putti at the Istituto Ortopedico 
Rizzoli, Bologna, has won the respect 
and admiration of the orthopedic surgeons 
of this country and abroad through its 
surgical accomplishments that are too well 
known to need any introduction whatever. 


The activities at Rizzoli are very numerous 
and of such magnitude that they would 
require intensive study for us to appreciate 
their extent and character. As it would be 
inappropriate to attempt a summary of 
them I shall limit my remarks to the one 
subject that Prof. Putti considers very 
important and very interesting namely: 
congenital dislocation of the hip. 

Visitors to Rizzoli will never be dis- 


hill in the outskirts of Bologna. They are 
prepared to see a great surgeon exhibit the 
skill that but few men possess, but I am 
sure very few anticipate the full pleasure 
that waits them during their visit. With 
their feelings of regret in leaving, is the 
perfect satisfaction of having seen a great 
man and a great institution. 

Rizzoli receives its name from the 
founder, Dr. Francesco Rizzoli, an eminent 
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surgeon of Bologna, who conceived the 
idea of a special hospital devoted to the 
principles of orthopedic surgery. He deeded 
to the city of Bologna sufficient funds to 
purchase the present site of the institution. 
The buildings were converted from an 
old monastery formerly occupied by the 
Olivetan Monks and parts of the structure, 
erected as early as the middle of the four- 
teenth century, are still in an excellent 


state of preservation. Aside from the 
necessary improvements to bring the 


buildings up to date, there have been no 
serious alterations of the original plans of 
the monastery, a fact that adds greatly to 
its present attraction. 

The success of carrying out the ideas of 

the founder can largely “be attributed to 
Prof. Alessandro Codivilla, whose guidance 
and personal services played a conspicuous 
part in the early organization and sub- 
sequent development of the hospital. He 
continued his great work as Medical 
Director until 1912 when the responsibility 
was passed to his very able assistant, 
Prof. Vittorio Putti, who has carried on 
the work with notable success. 

Since the death of Codivilla the work 
has continued and the institution has 
grown in size and importance. The many 
achievements of Codivilla in bone surgery, 
tendon transplantation and _ congenital 
dislocation of the hip, etc. play an impor- 
tant part in the theories and technic that 
govern in the institution today. They have 
been supplemented by the many con- 
tributions of Prof. Putti and brought to 
the high degree of perfection that has 
earned for it the enviable reputation of 
the “best orthopedic hospital in Europe.” 

Rizzoli is more than a hospital; it is an 
institution of a national character. It was 
conceived with a generous motive, fostered 
in an atmosphere of medieval charm and 
guided through its years of development by 
men of great ability who inherited their 
traditions and learning from the famous 
medical school of Bologna, of which it 
forms a part today. 

There is something about the institution 
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that is different, something that is impres- 
sive. An atmosphere of romance is evident 
about the old monastery buildings and the 
beautiful grounds. The old cloisters and 
former dormitories attract attention and 
imbue us with a sense of reverence. There 
is calm dignity in the manner and appear- 
ance of the members of the organization 
and, in the wards, and in the various 
departments of the institution, there is 
noted an expression of efficiency that is 
without deliberation or effort. An unseen 
force directs the activities of the hospital 
and finds expression in the spirit and 
personality of the staff. It is a ““one man 
show” and the driving force is Prof. 
Putti. 

He has a courteous and friendly manner 
and takes great pleasure in receiving the 
many visitors who come to Rizzoli from 
all parts of the world. He is untiring in his 
capacity for work not only as Surgical 
Director, but also as efficient administrator 
of this institution, which takes a fair 
amount of his attention. After speaking 
with him and seeing him work, it is quite 
easy to form the impression that you have 
met with a genius in the conception of the 
broad principles of orthopedic surgery, and 
an artist in the execution of its technic. 
He takes great pleasure in discussing the 
interesting buildings or surgical activities 
that appeal to his visitors, but the subject 
that arouses his greatest enthusiasm is: 
congenital dislocation of the hip. 

Visitors are impressed with the great 
number of patients who apply for treat- 
ment at the Istituto Rizzoli. Between 
1899 and 1927 there were 2578 patients 
in whom 3685 dislocations were treated. 
A review of the statistics furnished | 
Prof. Putti makes it apparent that this 
abnormality is far more frequent in Ita:y 
than in America. It may be further o»- 
served, that patients come to Rizz0I 
from all parts of Italy. This abnormality 
is met most frequently in the northern 
provinces, to a lesser extent in Sicily, 
while in the extreme southern part it !s 
infrequently reported. The geographical 
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distribution in Italy compares to a similar 
distribution reported in the southern de- 
partments of France. 

The localization and frequency of its 
occurrence have not been clearly explained, 
although the observation has been amply 
verified. Knowledge of the deformity 
seems to be prevalent among certain 
sections of the population in Italy and is 
passed from one generation to another, 
along with the mysteries of folk lore and 
superstitions. Fear of its presence may 
cause the young mother to suspect the 
deformity at the age of walking, and in 
certain instances at an earlier period. 
The hereditary and familial characteristics 
of congenital dislocation of the hip keep the 
parents in these sections alive to the 
possibility of its occurrence, which aids 
materially in the early diagnosis of the 
deformity. Recent reports from the institu- 
tion published in November, 1929, show 
a direct heredity in 6.5 per cent and a 
familial occurrence as high as 16.9 per cent. 

While these facts are of interest in aiding 
the early diagnosis, they are, in a measure, 
somewhat minimized in importance by 
the very constructive and efficient cam- 
paign of education that was begun over 
ten years ago. With the untiring efforts of 
Prof. Putti it has been carried on through 
the co-operation of medical and surgical 
societies, colleges, schools, health workers, 
nursing and lay organizations to bring 
to the attention of all parents the preva- 
lence of its occurrence, its diagnosis and 
the means by which the child may secure 
treatment at the earliest possible age. 

There is a concerted effort to recognize 
and treat the deformity at the minimum 
age period. By this means Prof. Putti 
hopes to controvert some existing beliefs, 
in regard to the treatment, that will bring 
the deformity in line with the management 
of congenital abnormalities found else- 
where in the body. It is most gratifying to 
find that the campaign is already bearing 
fruit, as the recent reports show definite 
Progress in lowering the minimum age 
period when treatment was established. 
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Forty-seven per cent of cases were treated 
before the termination of the third year. 
Two and one-half were treated before the 
termination of the first year of life, while 
between the ages of three and six 29 per 
cent were treated. These figures demon- 
strate the success of his efforts to place the 
treatment of congenital dislocation on a 
scientific basis. It also emphasises, that 
greater success may be expected as the 
educational propaganda becomes more 
widely known. 

A careful review of the report shows a 
similarity to the figures reported from other 
sources in which the female sex pre- 
dominates in a ration of about 5 to I. 
It differs in the fact that bilateral dis- 
location was found in 42 per cent of the 
cases, which is somewhat higher than the 
figures of other clinics. This has led Prof. 
Putti to believe that this group is more 
frequent in its occurrence than is generally 


believed. 


PHYSICAL SIGNS 


The early physical signs may be detected 
by encouraging the mother to relate fully 
the pecularities she has noted in the 
actions of the child. Too much emphasis 
cannot be given to this method of examina- 
tion, as it is often found that the clue to the 
deformity comes from the mother. She 
may state that the child shows a disin- 
clination to use the leg with the same 
freedom as the normal one. This may be 
seen during bathing or dressing when it is 
more evident than at any other time and 
if an attempt is made to stand the child on 
its feet, weight bearing is avoided. A 
delay in the usual time when walking 
should begin is often an incentive to bring 
the baby for examination. 

An examination at this time shows the 
presence of irregularities in the inguinal 
and gluteal folds and in the skin fold 
of the leg. On the side of the deformity 
there is an increase in the number and 
a proximal displacement of the folds 
of the leg as compared to the normal 
side. The inguinal fold is deeper and 
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longer on the dislocated side and on the 
posterior surface of the pelvis it may be 
noted that the gluteal fold extends further 
outward toward the lateral surface of the 
body. The subcutaneous tissue of the 
buttock is not quite so firm and the feel of 
muscle tone Is not as noticeable as on the 
normal side. The outline of the trunk and 
extremities shows an angulation at the 
trochanteric line instead of the graceful 
curve of the normal hip and thigh. 

Examination of the hip, with the knee 
extended, shows a restriction of motion in 
abduction and internal rotation. It is more 
easily detected by grasping the flexed knees 
in both hands while abducting and rotating 
the thighs. In either of these positions 
there is a distinct resistance in the abnor- 
mal hip that is easily felt. In very young 
children great reliance cannot be placed 
on one’s ability to determine the absence 
of the femoral head anteriorly or its 
abnormal position posteriorly, as these are 
uncertain tests in infants, especially under 
the age of one. 

It is more diflicult to make the diagnosis 
of bilateral dislocation in the very early 
cases. However, if one trains his eye to 
observe the following signs he may note 
evidence that makes the diagnosis more 
than a suspicion. 

1. In the erect position it is observed 
that the internal margins of the thighs 
do not come in contact with one another 
at the perineum. 

2. The profile of the hips shows a curve 
less uniform. 

3. The inguinal 
increased in depth. 

4. Both extremities are externally ro- 
tated, a very important sign and in itself, 
of suflicient importance to suggest an 
x-ray examination of the hips. 


folds are definitely 


X-RAY EXAMINATION 


The x-ray is an invaluable aid in the 
very early diagnosis and the characteristics 
of the deformity may be detected with 


practice and experience. The unusual 
ability possessed by Prof. Putti in the 
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interpretation of the x-ray film has con- 
tributed greatly to the early diagnosis 
of the deformity. It is by this method of 
examination that he hopes for even greater 
success in the future. 

The points of importance in the inter- 
pretation of the x-ray are the following: 

1. Alteration of the angle formed by the 
roof of the acetabulum. 

2. Absence or diminution in size of the 
nucleus of the center of ossification of the 
femoral head. 

3. Changes in the contour and position 
of the femoral head in its normal relation 
to the acetabulum. 

After the age of walking additional 
physical signs may be noted in the presence 
of an abnormal gait, positive Trendelen- 
burg sign on the side of the deformity, 
the detection of the abnormal position 
of the femoral head of the femur and the 
inequality of the length of the extremities. 
It is between the age of walking and up 
to the end of the third year that the 
majority of cases are treated. 


TREATMENT 


Prolonged Abduction: The treatment of 
congenital dislocation offers an orderly 
sequence of thought in the application 
of the various methods available. In 
general it may be stated that children 
under one year of age are not desirable 
subjects for manipulative reduction nor, 
in the mind of Prof. Putti, is the manipu- 
lation indicated. From experiences and 
practice it has been observed that excellent 
functional and anatomical results can be 
obtained by placing the legs in full abduc- 
tion and maintaining this position for 4 
sufficiently long period to keep the femor: 
head in contact with the acetabulum. 
Six to eight months is the practice 
present and as further experience is gain: 

a more definite period may be determined 
upon. In this regard Prof. Putti feels tho 
spontaneous reduction is even possi: 
in certain instances. 

The child is placed in a position © 
extreme abduction at the hip joints whic! 
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is maintained by a triangular mattress 
securely strapped to the child’s legs from 
the pelvis to the feet. It is worn continually 
and removed only for the demands of 
nature. These children may be seen 
about the clinic suspended from the 
mother’s side, her arm about the child’s 
axilla and the legs held fully abducted 
across the mattress. There is not the 
slightest evidence of discomfort to the 
child and no apparent hardship to the 
mother in following this method of 
treatment 

Prof. Putti recently reported on these 
cases at the joint meeting of the British 
and American Orthopedic Societies held 
in London last July. At that time he 
expressed his views on the results of the 
treatment and I am sure his confidence 
in, and satisfaction with, the method is 
well known to you. 

Treatment by Manipulation: Manipu- 
lative reduction is the method of choice 
below the age of three years, although 
in exceptional cases it may be used in 


children up to six or seven. In the latter 


cases it is undesirable because of the 
necessary trauma usually associated with 
forceable manipulation of the femoral 
head into the acetabulum. 

This conservative method of treatment 
meets with the full requirements for the 
excellent results they have thus far 
obtained, except for a very small per- 
centage of cases treated by open surgical 
reduction. The technic of the manipulation 
is that described by Paci and has been 
used in the cases reported by both Codivilla 
and Putti. The manipulation of Paci 
is short and is performed as gently as it 
can possible be done and is not preceded 
by the prolonged stretching of the peri- 
articular structure as in the case of the 
Lorenz method. The time consumed is, 
on the average, less than two minutes 
from the beginning of the manipulation 
to the application of the cast. The apparent 
ease of reduction is most impressive and, 
though the time consumed in the manipula- 
tion is very short, there is no appearance 
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of haste or of excessive force in the move- 
ments. After the reduction the technic 
follows that of Lorenz with certain 
modifications. 

Immobilization: In the first position 
of immobilization the leg is placed at go° 
flexion and full abduction with slight 
external rotation, which position is main- 
tained for three months. In bilateral cases 
both legs are enclosed in the cast and in 
unilateral cases one leg is immobilized, 
with the cast extending from the costal 
margin to the lower third of the leg. 

The second position of immobilization 
reduces the angle of flexion about 25°, 
and with it the position of abduction is 
lessened while the thigh has been changed 
from external to internal rotation. This 
second position is also maintained for 
three months during which the child is 
given certain freedom of position, by being 
allowed about the wards in specially con- 
structed chairs. 

The intermediate stage between the 
first and the second positions, which is 
from five to seven days, permits the 
gradual change of the leg from external 
to internal rotation without the assistance 
of anesthesia or manipulation. It is accom- 
plished with the child in bed and with 
gradual surface traction applied to the 
extremity. 

At the termination of the second position 
a careful examination is made of the 
per-articular structure of the hip joint 
to determine the period when motion 
may be permitted. Experience guides 
in the future care of the case but it is 
noted that muscle spasm usually dis- 
appears rather quickly in the favorable 
cases. In less favorable cases there remains 
an indefinite period of reflex muscle 
spasm and contraction that leads one 
to be more cautious in starting motion 
in the joint. 

The third stage is devoted to motion 
in the favorable cases at the end of the 
sixth month. Freedom of motion is per- 
mitted as a therapeutic test while the 
child is still in bed and careful observations, 
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supplemented by x-ray examination, are 
made during this period. As the case 
progresses the child is encouraged to 
perform a series of passive and later active 
movements over a period of two weeks. 
If all is favorable the child is allowed out 
of bed and, carefully guarded by expe- 
rienced nurses, it is placed in the upright 
position on its fully abducted legs and 
encouraged to take its first steps in walking. 
This is a very critical period and every 
movement of the child is watched with 
great care by the doctors and nurses. 
Further functional recovery is aided by 
the application of physiotherapeutic meas- 
ures, consisting of dry surface heat and 
massage, and later a course of active 
exercises. These patients may be seen 
daily in the gymnasium with their legs 
in full abduction and internal rotation, 
learning new steps in walking with the 
aid of perambulators. 

The children are always under the very 
watchful eye of Prof. Putti and _ his 
assistants, who are ever alert to detect 
unfavorable signs that might develop 
in the period of functional recovery. 
An event of great importance, which is 
constantly guarded against, is the occur- 
rence of subluxation. This is very infre- 
quent as the entire surgical and nursing 
staff are thoroughly familiar with the 
physical signs that precede it and are 
ever ready to apply the necessary measures 
to prevent it. The development of increas- 
ing muscle spasm, associated with slight 
flexion, adduction and internal rotation 
of the leg, is sufficient indication to dis- 
continue motion and to place the child 
in bed with surface traction restored. 

In a few cases the limited motion and 
muscular rigidity that is present when 
the cast is removed, will persist beyond the 
average period in spite of local treatments. 
In this instance the application of a hip 
spica to the sound side, will in most 
instances, hasten the functional recovery. 
The average case should be well along 
the road to functional recovery at the 
end of the ninth month, although patients 
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remain under very careful observation 
in the follow-up clinic for vears. 

Operative Treatment: While it is by 
far the least frequent method of treatment, 
nevertheless it is Important to mention 
the surgical indications for open reduction 
as employed at Rizzoli. The statistics 
show that the number of open reductions 
over a period of twenty-nine years is 
slightly over 4 per cent of all cases. 

Open surgical reduction is expressly 
performed for the reduction of the femoral 
head only after failure of manipulation. 
The technic of Prof. Putti for the open 
reduction is, I am sure, well known and 
needs no elucidation. It may be stated, 
however, that the period of immobilization 
is considerably reduced, the average being 
three months. The most favorable period 
for operative reduction is up to six years 
in the unilateral dislocations four years 
in the bilateral dislocations. 

When an operation is performed for a 
recurrence of dislocation it is usually in 
two stages: first, the manipulative reduc- 
tion followed by immobilization in plaster 
for a period of three months; secondly, 
the open approach with the formation 
of a shelf of bone curled down from the 
side of the ileum in close proximity with the 
femoral neck. This form of limited sta- 
bilization has been quite successful in the 
cases on which it has been tried. 

When the favorable period of operation 
has passed difficulties arise that are often 
puzzling. The factors that lead to the 
determination of the proper procedure 
are not based solely on the anatomical 
displacement of the femoral head and its 
subsequent deformity, but rather on the 
individual peculatities and environment 
of each case. In this instance the judgment 
of the experienced surgeon may not only be 
required, but may be sorely tried, to est.:)- 
lish a satisfactory method of treatment. 

In late cases in which a reduction as 
not been accomplished, and this group 
includes the neglected cases between ‘he 
ages of fifteen to twenty years, it is the 
practice to do an open operation to stabiiize 
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the hip, remove pain usually of an arthritic 
character, and to improve function without 
attempting a reduction. The one most 
frequently done is the Lorenz bifurcation 
operation. In some cases arthritic pain is 
present at an early date and in these 
it is necessary to adopt some surgical 
measure, even under the threat of pos- 
sible ankylosis, in order to secure relief 
from pain. In very exceptional cases the 
measures used have even led to an 
arthroplasty. 

There remains another group, that has 
passed the operative period, in which the 
dislocation persists and the disability is 
great. I have in mind the neglected cases 
of patients who have grown to full woman- 
hood who sometimes come to the clinic 
for treatment. In this type one should 
have the courage and good judgment to 
follow a course of judicious neglect, for 
in the final analysis, there is little or 
nothing that can be done that would 
improve their condition. 

A word may here be said of the cases 


grouped under the heading of subluxation. 
Such patients are usually very troublesome 
because of the constant pain, indefinitely 
localized, but nevertheless seriously inter- 
fering with the comforts and happiness 
of the patient and, to a lesser degree, 


the functional disability. They are very 
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trying, as the surgical indications are not 
clearly defined and the functional and 
anatomical disability of such a character, 
that one would hesitate at operative or 
manipulative treatment. Some success has 
been obtained with these with the limited 
stabilization of the shelf operation. 

The published results of congenital 
dislocation of the hip from the Istituto 
Rizzoli are very well known and I am 
sure that many have had the pleasure of 
witnessing, at first hand, the remarkable 
accomplishments of Prof. Putti. His reports 
of success in over go per cent of unilateral 
and over 60 per cent bilateral cases are 
worthy of profound admiration. 

His technic is perfection in the art of 
manipulative surgery. The number of 
cases treated and the equipment provided 
for their care is impressive. The skill 
and dexterity with which his manipulations 
are performed are a revelation. His logical 
and clear-cut conception of the entire 
course and progress of congenital dis- 
location of the hip and his successful 
efforts in personally arousing the enthusi- 
asm of his co-workers, to establish the 
early diagnosis and treatment in this 
difficult and most interesting field of 
orthopedic surgery, are accomplishments 
at which we can truly marvel. 

G. Doran, M.D. 


THIRD INTERNATIONAL CONGRESS OF RADIOLOGY 
PARIS, JULY 27 TO 31, 1931 


HE five United States Delegates to 

the Third International Congress of 

Radiology met in Detroit, July 23, 
1930, for the purpose of discussing ways and 
means of distributing the limited number 
o! scientific contributions to the Paris 
Congress. 

It was unanimously decided that all 
applicants should mail data regarding 
their prospective contributions to the 
secretary Dr. Edwin C. Ernst, Beaumont 
Medical Building, St. Louis, Mo. 


The scientific program of this Congress 
will be divided into six sections as follows: 

1. Roentgen diagnosis. 

. Roentgen and Curie-therapy. 

. Radiology. 

. Radio-Physics. 

. Natural and Artificial Heliotherapy. 
. Medical electrology. 

All requests for contributions 
include the full title, name or 
of the essayists, together with 
abstract not to exceed 400 words. 


must 
names 
a_ brief 
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The local committee of five will review 
and make the necessary recommendations 
to the international committee, but in 
addition, whenever it may be deemed 
expedient, the opinion of other radiologists 
and specialists will be invited in helping 
to pass judgment so that an impartial 
decision may be reached in the interests 
of the best possible representation from 
the United States. 

President Antoine Beclere has informed 
your committee that each contribution 
will be limited to fifteen minutes maximum. 
Furthermore, should the communications 
submitted by the respective countries 
be too numerous that the international 
committee in Paris reserves the right 
to limit their number even though the 
local committee had accepted such 
contributions. 
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The Congress will hold its meetings 
in the Sorbonne. As to hotels, the Com- 
mittee on Arrangement believes that many 
of the delegates will prefer to choose 
their own hotels, and so no special hotel 
has been designated as headquarters for 
the delegates. All physicians will be 
welcome at the Congress. 

The delegation from the United States 
of America includes Dr. Albert Soiland, 
delegate from the American Medical Asso- 
ciation, who is chairman of the committee 
for the United States, Dr. Douglas Quick, 
from the American Radium Society, Dr. 
George E. Pfahler, from the American 
Roentgen Ray Society, Dr. E. C. Ernst, 
from the Radiological Society of North 
America, and Dr. James T. Case, from the 
American College of Radiology. 

James T. Case. 


Subscribers to 9 Surge, visiting New York City are invited 
to make the office of the publishers, Paul B. Hoeber, Inc., 76 Fifth Avenue, New York 
their headquarters. Mail, packages or bundles may be addressed in our care. Hotel rese 
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requirements and prices. List of operations in New York hospitals on file in our office dail: 
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“MURPHY 
a4 fey those who knew him well he 


was admired and deeply respected 

rather than loved. Except to a very 
few he was not genial nor responsive in 
friendship. . . . Murphy was beyond ques- 
tion the greatest clinical teacher of his day, 
anyone who listened to him can never 
forget the experience.’’ These words are 
from the pen of Moynihan, the world- 
famous Leeds’ surgeon. 

John Benjamin Murphy was born on 
December 21, 1857. He graduated at the 
age of twenty-two years from the Rush 
Medical College. He then interned at the 
Cook County Hospital. After less than two 
years spent as an interne he went into 
practice with Dr. Edward W. Lee. Two 
years later he went to Germany to further 
continue his studies. He remained on the 
Continent about a year and a half. He 
then returned the Chicago and resumed the 
practice of surgery. 

His first appointment was to the surgical 
staff of the Cook County Hospital and the 
Alexian Brothers Hospital of Chicago. In 
1905 he was appointed to the Chair of 
Surgery at Northwestern University. This 
he held until his death. Also, he taught 
surgery in the University of Illinois, and in 
Rush Medical College. 

Murphy was a Regent and one of the 
founders of the American College of 
Surgeons. 

He was a voluminous writer. It would be 
futile to attempt to list the papers and books 
and special chapters of which he was author. 


BUTTON” 


The diagnostician accepts as common- 
place Murphy’s first percussion for diag- 
nosis in kidney disorders, the hammer 
stroke percussion in gall-bladder disease, 
also his deep grip palpation in suspected 
gall-bladder pathology, the piano stroke 
percussion to detect free peritoneal fluid, 
and his comparative bimanual examination 
to determine various degrees of rigidity. 
Every Doctor of Medicine knows of the 
“Murphy Button” though he may never 
have seen one—and today the ‘ ‘Murphy 
drip” still enjoys a wide application in 
postoperative treatment. 

Murphy was a brilliant teacher. He was 
a deft and skillful and resourceful surgeon. 
One criticism may be ventured. He did 
not train younger men to take up his 
work where he left off and become nearly 
as great as he. 

Murphy’s honors were many. He 
received honorary degrees from the Uni- 
versity of Notre Dame, the University of 
Illinois, and the University of Sheffield, 
England. He was one of the first to note 
and preach the need of making an early 
diagnosis in acute appendicitis and then 
resorting to an early operation. His field 
was the entire body but he did specially 
brilliant work on the gall bladder, intesti- 
nal tract, blood vessels, and bones and 
joints. 

At the height of his fame and usefulness 
he died at the age of fifty-nine years on 
August 11, 1916. 

We 
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[From Fernelius’ Universa Medicina, Geneva, 1679.] 


BOOKSHELF BROWSING 


FIFTIETH JUBILEE OF THE SOCIAL AND SCIENTIFIC 
ACTIVITY OF THE EMERITUS PROFESSOR OF 
SURGERY V. I. RAZUMOVSKY 


AY 25, 1930, scientific Russia, 
especially the medical profession, 
is uniting to celebrate the fiftieth 

anniversary of the medical and scientific 
work of the veritable patriarch of Russian 
surgery, Prof. V. I. Razumovsky, who 
was born in 1857 in a poor Russian village. 

In 1880 Prof. Razumovsky was gradu- 
ated from the medical school of Kazan 
University. In 1884 he was appointed 
assistant professor having completed a 
work on atrophic processes in the bones 
after nerve dissection; and in 1887, when 
he was thirty, he was offered the chair 
of surgery. 

The first twenty-five years of Prof. 
Razumovsky’s scientific activity were spent 
in Kazan University and when the scien- 
tific world in 1906 celebrated his twenty- 
fifth anniversary, the reports on his quarter 
of a century of work demonstrated the 
importance of his achievements. 

At that time he had already created a 
school and many of his pupils are now 
distinguished scientific workers in Russia. 
Prof. Razumovsky’s talented pupils, many 
now professors, have made important 
contributions to the surgery; they have 
written monographs on experimental sur- 


N. N. NAzAROFF, M.D.* 


SARATOV, RUSSIA 


gery which are considered complete scien- 
tific manuals of surgery (Profs. Tikhoff, 
Opokin, Bogoluboff and others) and they 
have written books which became the 
texts for the younger generations of 
Russian physicians. At the same time 
Prof. Razumovsky himself is an author of a 
great number of monographs and other 
works of classic perfection, such as for 
instance his work on the surgical treat- 
ment of Jackson epilepsy! (the use of 
electrodes for determination of the motor 
cortical centers Prof. Razumovsky first 
tried in 1894), on his method of suturing 
the bladder? and making temporary su- 
tures,* his plastic operations on the bones' 
of the foot and his conservative operations 
on the testis,® all of which date from this 
period and are described in all manuals 
of surgery. He was the first to make 
observations on the operation for dissection 
of nerve roots behind Gasserovw’s ganglion 
in the neurology of nervus trigeminus 
A great achievement of Prof. V. I. Razu- 
movsky at that period was his editor: 
work in Russian Surgery (7 volume: 
1902 to 1916), a voluminous publicatio: 
to which Russian surgery and genera! 
science owe much for their growth. Even 


* Translated by Tatiana W. Boldyreff. 
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then invisible cords united thousands 
of physicians and surgical centers with one 
headquarters of which he was the inspiring 
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him as a prominent surgeon even in the 
early years of his clinical and scientific 
career. Later, the leading figure in Euro- 


Prof. V. I. Razumovsky. 


director. His fame as a most humane 
physician and most skilled of surgeons 
spread up and down the Volga and even 
beyond. Thousands of patients sought him 
to get cured of their ills and to receive 
valuable advice. Prof. V. I. Razumovsky 
was one of the first among the Russian 
Surgeons to develop perfect asepsis. He 
reached a high degree of perfection in 
his surgical technic, operating upon all 
the organs of the human body. Even then 
he had a good scientific reputation in 
Western Europe. Prof. Billroth recognized 


pean surgery at that time, Prof. Bergmann 
(Berlin), greeted Prof. Razumovsky on 
the day of this twenty-fifth anniversary 
with a telegram, recognizing his great 
contributions to science. Congresses of 
Russian surgeons elected Prof. Razu- 
movsky their honorary chairman (Second 
and Third Congresses), as well as the 
general congresses of physicians in memory 
of N. I. Pigrogoff. Many scientific societies 
worked under Prof. Razumovsky’s guid- 
ance and were flattered to have him 
their honorary chairman. Students looked 
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upon him as an eminent teacher and 
clinician, and, going away to remote 
parts of the country, these thousands of 
young physicians carried away in their 
hearts a bright image of him, of his teach- 
ings and of his motto: “Science is knowl- 
edge which endeavors to find the truth.” 
Prof. Razumovsky kept up a close relation 
with Western Europe by making frequent 
trips to various foreign countries and 
through personal friendship with many 
prominent European surgeons. He gave 
preference to the clinics of Billroth, Albert, 
Bergmann and others. The best foreign 
periodicals have published many of Prof. 
Razumovsky’s works.* 

In the second half of his fifty years of 
scientific work Prof. V. I. Razumovsky 
devoted most of his colossal energy, 
experience and knowledge to the organiza- 
tion of various scientific centers in the 
remote provinces of the country in accord- 
ance with his idea of “throwing scientific 
knowledge to the wide masses of popula- 
tion.” Prof. Razumovsky undertook the 
problem of organizing a University in 
Saratov which he carried out to a successful 
end in 190g. As the President of Saratov 
University, a builder of it, the organizer 
of all the scientific life of that city, he gave 
much time, effort and energy to it. This 
school became the center of learning for a 
large region. 

In 1914 the World War called on Prof. 
Razumovsky to supervise field surgery on 
the extensive Caucasian front. In this case, 
as ever, working with the ideals of Pirogoff, 
Prof. Razumovsky achieved a wonderful 
development in military sanitary work. 
The crippled and the wounded found in 
him the rare combination of vast knowl- 
edge and experience with love for his fellow 
sufferers, and he strove to alleviate their 
pains as much as was humanly possible. 
The war over, when cultural work was 
again made possible, Prof. Razumovsky 
was called upon to organize two more 
universities, one in Tiflis aad one in Baku. 


Chir., Russ. med. Rundschau and 


*Arch. f. klin. 
others. 
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Among the peoples of the Caucasus the 
name of Prof. Razumovsky has entered 
oral tradition, for he has kindled in their 
hearts the sacred flame of knowledge. The 
first scientific works of these universities 
were dedicated to him and he is invited to 
all their academic fétes as their “father.” 

In 1920 Prof. Razumovsky left the 
Caucasus, returning to Saratov, and re- 
sumed his clinical work as the Director of 
the Saratov Surgical Clinic. The school 
again produced under his guidance many 
a scientific worker. His pupils go out 
organizing surgical work among the vast 
masses of population and creating new 
surgical centers. 

Prof. Razumovysky is at present espe- 
cially mterested in America because of 
her colossal progress in scientific surgery. 
He is very well familiar with the works of 
American surgeons. Dr. Senn was his friend 
and the two admired each other as scien- 
tific workers in the field of surgery. He 
follows up all the new tendencies in general 
scientific thought. He was ever attracted by 
the philosophical sciences and he is still 
now plunging into their depth. He has an 
excellent memory. 

When he operates on a patient, Prof. 
Razumovsky’s attitude is very kindly 
and his first thought is to be careful not 
to hurt the patient. His personality, 
marked with affability, sociability, kind- 
ness to his patients, makes him a general 


favorite. 

His fiftieth anniversary finds him 
physically strong. Prof. Razumovsky’s 
mode of living is well worthy of admiration 
and imitation. A profound understanding 
of the laws of physiology, the laws of life, 
is reflected in the wise simplicity of his 
environment, in the order of his day, in his 
habits and all his doings. He is an ardent 
advocate of physical culture and_ has 
developed his own system of physica! 
exercises through which he goes dail 
without fail. We have no doubt that for 
many long years to come we shall see hin 
strong and healthy in body and spirit. He ts 
now seventy-three years old. 
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Prof. Razumovsky’s attention as a 
scientist is now centered on the problems 
of lessening pain. He is at this moment 
gradually working out step by step this 
problem of lessening human suffering. 

Prof. Razumovsky is an ornament to 
Russian surgery. And not of Russian 
surgery alone. He has been elected an 
honorary member of many foreign surgical 
societies. The Russian Surgical Society, at 
the Congress of 1929, offering a prize, in the 
name of Razumovsky, for the best work 
in general surgery, has decided to celebrate 
the anniversary of this venerable savant 
at the Moscow gathering in the spring of 


Nazaroff—Fiftieth Jubilee 


American Journal of Surgery 3 


1930, when they expect Prof. Razumovsky 
to give them an address on higher medical 
education in Russia. 
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MepicaLt Leavers. From Hippocrates 
to Osler. By Samuel W. Lambert, m.p., and 
George M. Goodwin, M.D. 349 pp., 32 
illus., Indianapolis, Bobbs-Merrill Co., 


1929. 

This is in reality a “popular” history of 
medicine, arranged chronologically according to 
the reigns of the kings of science. The authors 
have done a good piece of work. It would be 
unfair to look upon this book in the same way 
as one does upon a Garrison or Sudhoff His- 
tory. The intention is obviously to give a quick 
resume of the high spots of medical history and 
at the same time perhaps to stimulate interest 
in further reading. Both of these objects have 
been well accomplished and we hope that the 
book is having the widespread sale that it 
deserves. 


A Practica Mepicav Dictionary. By 
Thomas Lathrop Stedman, a.M., M.p. Ed. 
II, 1233 pp., illus., N. Y., William Wood 
& Co., 1930. 

Stedman’s Medical Dictionary, now in its 
eleventh edition, has always appeared to the 
reviewer as “‘the best’’and the new edition 
lives up to its previous reputation. The absence 
of terms like encephalography, ganglionectomv, 
neokinetic, urography and others is a bit dis- 
couraging but perhaps there is a good reason 
for the omission. As ventriculography is to be 
found, perhaps the missing words will be 
included in the next edition. It is also dis- 
appointing to find that the reticulo-endothelial 
system must be looked for under “system” 
rather than under “‘r”’ as in other dictionaries. 
However, probably no one dictionary can be 
made to please everybody and undoubtedly 
the Editor, who writes a very interesting and 
aggressive Preface, has much better reasons for 
his action than the reviewer could possibly 
have for criticism. Therefore Stedman continues 
to be our favorite dictionary. 


Rose AND Car.Less’ MANUAL OF SuR- 
GERY for Students and Practitioners. Ed. 
by Cecil P. G. Wakeley, F.R.c.s., F.R.S., 
and John B. Hunter, m.c., F.r.c.s. Ed. 13, 
1631 pps., 707 illus., 19 col. pl. N. Y., 
William Wood & Co., 1930. 

It was a peculiar sensation to pick up the 
thirteenth edition of ‘‘Rose and Carless’ 
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Manual of Surgery.” ‘““Good Heavens,” said 
we, “‘how stout our old friend is getting to be.” 
But after some time spent in renewing old 
acquaintanceship the fact has been revealed 
that our friend has indeed matured with age 
and it is amusing to read the first lines of 
Mr. Carless’ Foreword in which he says: “‘It 
is with very mixed feelings that I sit down to 
write a Foreword to this the thirteenth edition 
of ‘Rose and Carless,’ which for me is in 
reality a valedictory message. I am proud and 
happy to have been permitted to send out 
twelve editions during the past thirty-two 
years, and throughout this long period the book 
has retained its popularity, and has, I trust, 
fulfilled the purpose with which it was origi- 
nally conceived—viz., to serve as a textbook 
for students preparing for their examinations, 
and also to be of use to practitioners when face 
to face with surgical problems in after-life.” 
Mr. Rose has already departed and now Mr. 
Carless speaks of his valedictory message. 
Messrs. Wakeley and Hunter now usurp the 
places of honor on the title page and as these 
gentlemen are fortunate in their predecessors 
as editors and authors, so are Messrs. Rose and 
Carless fortunate in their successors. A careful 
perusal of the book leaves us with a feeling that 
the thirteenth edition is the best yet and we 
wish and prophesy for the new “‘Wakeley and 
Hunter”’ the same success during the next three 
decades that the ‘‘ Rose and Carless”’ has had in 
the last thirty years. 


Die Cuirurcie. Ed. by Prof. Dr. M. 
Kirschner and Prof. Dr. O. Nordmann. 
Band u, 2. Teil. Die OPERATIONEN AN DEN 
KNOCHEN UND GELENKEN. By Dr. A. 
Winkelbauer. 199 pp., 97 illus. & col. pl. 
Berlin, Urban & Schwarzenberg, 1930. 


This twenty-ninth number of Die Chirurgie 
is quite on a par with the previous numbers. It 
covers thoroughly and completely the opera- 
tions on the bones and joints, with, as is usua! 
in this work, a complete bibliography. Each 
number as it is received makes one more and 
more impatient to have the complete work at 
hand for reference. 


DISEASES OF THE SKIN. A Text-Book for 
Practitioners and Students. By George 
Clinton Andrews, A.B., M.D. 1091 pp., 988 
illus., Phila., W. B. Saunders Co., 1930. 


New Series Vor. X, No. 2 


Here is a thoroughly modern and up-to-date 
book on the diseases of the skin, written by a 
man with experience and literary ability. There 
are almost a thousand illustrations, all of them 
carefully selected. The sections on roentgen 
and radium treatment and surgical diathermy 
are terse and yet complete. All in all this is 
as good a reference book on dermatology as we 
have seen in a long time and one which every 
surgeon will be the better for having—if he 
uses It. 


REMINISCENCES OF GEORGE MAaArTIN 
KoBER, M.D., LL.D. Vol. 1. Publ. under 
auspices of Kober Foundation, Georgetown 
Univ., 429 illus., 1930. 


Dr. Kober’s ‘‘ Reminiscences” are more than 
a biography. With active and thrilling years 
to look back upon, he minimizes his own 
activities and uses them mainly as a peg on 
which to hang the story of the growth of medi- 
cine and medical men during his lifetime. His 
account of the Western Indians and _ their 
medical practices will, in itself, make this a 
work of reference. 

It is tempting to give a long resume of this 
volume, but suffice it to say that here is a work 
from the reading of which every medical man 
will derive untold pleasure. It is much more 
fascinating than the average fiction of today, 
and than most of the iconoclastic biographies 
so popular at present. No physician will put 
this volume down without feeling a greater 
respect than ever for the good old-fashioned 
“general practitioner.” 


THe oF DiaBetes MELLI- 
tus. By Shields Warren, M.p. Foreword by 
Elliott P. Joslin, M.p. 212 pp., 83 eng., 2 
col. pl., Phila., Lea & Febiger, 1930. 


The following paragraphs from Dr. Joslin’s 
Preface present the picture of this book better 
than anything the reviewer might say: 


A Monograph upon the Pathology of Diabetes does 
not appear redolent of hope, but as I have watched 
sentences, paragraphs and ideas fresh results of hard 
and thoughtful work go into this volume, I have seen 
he pe creeping in too, and at length have realized that 
this is a pathology of and for the living almost as much 
as of the dead. The present diabetic is half and half a 
surgical and a medical diabetic, and this has afforded 
Dr. Warren an opportunity to have nearly as many 
biopsies as autopsies upon which to form his conclusions 
and he has made of most of it. . . . Some day I wish all 
who read these pages could visit the modern operating 
room Dr. Warren has for his patients, for a Pathologist 
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is a Doctor first of all, and there read the motto on the 
wall—Mortui vivos docent—because then you would 
come away not dreading to return. 

It might be added that the book is well written, 
short and to the point, and no surgeon ought 
begrudge it the short time necessary for a 
reading. 


HistotoGy FoR MepIcaAL STUDENTs. By 
H. Hartridge, M.D., SC.D., M.R.C.P., F.R.S. 
412 pp., 512 illus. & col. pl., London, 
Oxford Univ. Press, 1930. 


The authors say that “‘In writing this book 
we have attempted to describe the tissues of 
the body in such a way that the student will 
be given an adequate knowledge of the subject 
without being burdened with details which 
only specialists would require.” For this very 
reason the book has the defects of its qualities. 
Its outstanding feature is the fact that it has 
nearly 500 colored figures which are far above 
the average in quality. These at least will be 
useful to the physician and surgeon. The text, 
however, is too elementary to be of practical 
value to anyone but the student. As is usual 
with Oxford publications the book-making 
leaves nothing to be desired. 


APHASIA IN CHILDREN. By Alex. W. G. 
Ewing, M.A., PH.D. Introduction by E. D. 


Adrina, M.D., F.R.C.P., F.R.S. 163 pp., 
diagrams, London, Oxford Univ. Press, 


1930. 

An “Explanatory Note” states that “This 
book is a brief account of the methods by which 
it was discovered that of ten congenitally 
‘aphasic’ boys and girls, six suffered from a 
condition of partial deafness hitherto unknown 
and unstudied. Prior to this research they had 
been variously classed as aphasic, as totally 
deaf, or as having normal hearing and being 
totally or almost totally dumb for some cause 
unknown. The symptoms which led to such 
varying conclusions are here traced to a condi- 
tion of normal or relatively normal hearing for 
a certain range of low tones, associated with 
marked deafness to high tones.” A most 
interesting thesis and indispensable to anyone 
interested in the subject. 


A TREATISE ON ORTHOPAEDIC SURGERY. 
By Royal Whitman, M.D., M.R.C.S., F.A.C.S. 
Ed. 9, 1085 pp., 981 eng. Phila., Lea & 
Febiger, 1930. 


384 American Journal of Surgery 
A new edition of Whitman’s classic ‘‘ Treatise 
on Orthopaedic Surgery” is always welcome 
and this ninth edition is quite on a par with its 
predecessors. This work may be considered as 
representing the latest teachings on the sub- 
ject, though it is disappointing not to find 
Boehler’s fracture treatment even mentioned. 


Minor SuRGERY AND BANDAGING. For 
the Use of House Surgeons, Dressers, and 
Junior Practitioners. By Gwynne Williams, 
M.S., F.R.C.S. Ed. 20, 453 pp., 262 illus., 
Phila., F. A. Davis Co., 1930. 


This book, now in its twentieth edition, was 
first published in 1861. While it has been regu- 
larly ‘“‘revised and brought up-to-date” evi- 
dences of mid-nineteenth century writing still 
prevail. Much space is given to elementary 
platitudes, such as: ““The greatest care must 
be taken to prevent the formation of bed 
sores.”” On the other hand, the subject of 
pyelography is dismissed in ten lines! As is 
inevitable in books intended to be both ele- 
mentary and advanced, the work falls between 
two stools. The publishers’ work has been well 
done and we have a handy volume of almost 
500 pages, attractively bound in flexible leath- 
erette with over 250 illustrations. 


Osstetrics. A Textbook for the Use of 
Students and Practitioners. By J. Whit- 
ridge Williams. Ed. 6, 1175 pp., 17 pl., 730 
illus. N. Y., D. Appleton & Co., 1930. 

Williams’ “‘Obstetrics”” now appears in the 
“sixth revised edition, entirely reset.’ As in 
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the previous editions the work is particularly 
strong in Pathology and remains, as before, one 
of the best American texts on the subject. 


HaNpbBOOK OF ANATOMY. Being a Com- 
plete Compend of Anatomy Including the 
Anatomy of the Viscera, a Section on 
Surgical Anatomy, a Chapter on Dental 
Anatomy, Numerous Tables, and Adopting 
the Newer Nomenclature Designated the 
Basle Nomenclature, Commonly Called 
BNA. By James K. Young, M.D., F.A.C.s. 
Ed. 7, 471 pp., 154 eng., some col. Phila., 


F, A. Davis Co., 1930. 


The seventh edition of the late Dr. Young’s 
Handbook of Anatomy has been revised by 
Dr. Miller of the Jefferson Medical College, 
Philadelphia. The Basle Nomenclature is used 
consistently in text, plates and index. The book 
retains its place as one of the best compends of 
anatomy for the use of the medical student. 


ELEMENTARY ZOOLOGY FOR MEDICAL 
StupDENTs. By L. A. Borradaile, sc.p. Ed. 2, 
405 pp., 251 illus., London, Oxford Univ. 
Press, 1930. 


In the second edition, according to the pref- 
ace, “‘accounts of the Mosquito, the House-fly, 
and the Tapeworm have been inserted, and 
some minor additions and alterations have 
been made.” The book should have a definite 
place in the library of the medical student and 
it can be used to advantage for quick reference 
by the general practitioner. 
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A CLINICAL STUDY OF THE 
ABDOMINAL CAVITY AND 
PERITONEUM* 


SECTION I. THE GASTROINTESTINAL TRaAcT (Continued) 


C. THE ABDOMINAL VASCULAR SYSTEM 


2. SuRGICAL MANAGEMENT OF ABDOMINAL BLoop VESSELS 
(Cont.) Intestinal Resections: Methods for the control of blood 
vessels during intestinal resections depend upon the length and 
location of the bowel segments to be removed. If the portion 
for resection is short and consists of jejunum or ileum it proves 
sufficient simply to sever the mesentery from the intestinal 
wall without removing a corresponding mesenteric wedge. 
The following suggested technic (see Fig. 171) includes 
several important considerations: (a) Cut the bowel wall 
obliquely, removing a greater length of the free border than 
of the mesenteric border. The small bowel receives an arterial 
supply in a series of vascular loops or arcades which radiate 
from a center; to cut at right angles to the axis of the intestine 
leaves poorly nourished areas at the free borders of the parts 
which remain. (b) Use interlocking ligatures upon the mesen- 
tery. When this is done no small vessel can escape and ligatures 
do not slip. (c) At the mesenteric border of each extreme cut- 
end of bowel take a stitch which includes the serous and muscu- 
lar coats of the intestine and a portion of adjacent mesentery. 
This closes the raw or extraperitoneal area between the 
mesenteric leaves, catches the terminal artery as it enters the 
zone of resection, and prevents further tearing of mesentery 
from bowel wall. (d) Peritonealize the mesenteric stump. To 
cover all raw surfaces prevents adhesions and further ensures 


* Previous installments of this book appeared as follows: Vol. viii: January issue, 
p. 193; February issue, p. 459; March issue, p. 693; April issue, p. 911; May issue, p. 
1109; June issue, p. 1325. Vol. ix: July issue, p. 157; August issue, p. 365; September 
issue, p. 581; Vol. x: October issue, p. 419. 


7/2 
A. J. S., n. s. Vol. X, No. 2, p. 387 


Removing a Short 
Segment of Bowel 


An Important 
Rule Regarding 
Intestinal Arteries 


474 ABDOMINAL CAVITY AND PERITONEUM 


control of severed arterial branches. Nearby vessels must not 
be kinked or damaged during this process of peritonealizing 
the cut edge of the mesentery. 


Fic. 171. Resection of short loop of ileum. 


Note the vascular arcades, the interlocking mesenteric sutures (untied), and the “‘end-stitches” 
which are so placed as to grasp the outer coats of the intestinal walls. Observe also that the proximal 
clamp of each pair has rubber-protected blades. The distance between the clamps makes it possible 
to perform an end-to-end anastomosis before the proximal clamps are removed, hence without leakage 
of enteral content. 


When the short segment to be removed is within the descend- 
ing colon rather than within jejunum or ileum considerable 
care is needed in order to avoid injury to the vessel which 
runs parallel to the colic wall. Arteries of the descending colon 
do not form arcades but travel as relatively straight trunks. 
It is a basic rule regarding the intestinal blood supply that in 
portions of the tract which are fixed or devoid of mesentery 
the main arterial trunk travels in close proximity to the 
intestinal wall; while in portions of tract which are freely 
movable (supplied with mesenteries) the chief vessel is 
located at a considerable distance from the bowel. Thus m 
duodenum, ascending colon, descending colon, and rectum, 
main arteries and intestinal walls are in close proximity; but 
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they are located at a distance from one another in jejunum, 
ileum, transverse colon, and sigmoid colon. This rule applies 
even to the stomach, where the vessels of the lesser curvature 


Fic. 172. Resection of a longer segment of intestine. 


The primary vascular loop remains uninjured. The vessels are doubly ligated and severed along the 
sides of the mesenteric wedge. The bowel itself is cut obliquely, removing a greater length of free border 
than of mesenteric border. The clamps here illustrated all are of a crushing type and the distance 
between those of each pair is short. With this arrangement of clamps the intestinal resection is followed 
by inversion of the free ends of bowel and an anastomosis of a side-to-side variety. 


(relatively fixed) lie close to the viscus, while the arteries 
along the greater curvature (movable and distensible) travel 
at a greater distance from stomach. Obviously, then, with 
reference to intestinal resections the more fixed the segment 

to be removed the greater the danger of vascular injury. 
When the segment of intestine to be resected is long, a 
wedged, or v-shaped portion of mesentery is also cut away 
(Fig. 172). (a) At the point or apex of the wedge doubly ligate 
the branch or branches passing to the bowel from the primary 
arterial arcade. (b) Ligate proximally along the proposed 
wings or sides of the wedge all incoming arteries and arterioles. 
A. J. S., n. s. Vol. X, No. 2, p. 380 
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(c) Place the two end-sutures at the extremities of remaining 
gut, in order to close the extraperitoneal space between the 
mesenteric leaves and to prevent separation of bowel and 
mesentery beyond the site of resection. (d) Cut the bowel 
obliquely on the line of the proposed mesenteric wedge. (e) 
Suture or peritonealize the mesenteric stump. When the 
Vv is narrow the mesenteric space may be closed by sutures; 
but when the stump of mesentery is of considerable length 
(resection of many inches of intestine) it may prove advisable 
to employ a free omental graft to cover the raw surface. 

As shown in the accompanying figures it Is the position of 
the clamps upon the bowel which determines the exact points 
at which vessels are to be tied. When the subsequent anastomo- 
sis is to be of a side-to-side variety each pair of clamps is 
closely approximated and is of the crushing type.*** The 
cut ends of the intestine are inverted and the lateral anas- 
tomosis made at any point desired. But when the union of the 
severed extremities of bowel is to be of an end-to-end variety 
each pair of intestinal clamps consists of one crushing clamp 


and one with rubber-protected blades; for here it is essential 
that no remaining bowel be injured. With an end-to-end 
anastomosis, also, the protected clamps and the crushing 
clamps are kept several centimeters apart in order that, after 


the resection, the anastomosis may be completed without 
removal of the rubber protected blades; and these are removed 
only after the continuity of the bowel has been reestablished. 

Gastroenterostomy: In performing a posterior gastroenter- 
ostomy the posterior gastric wall is displaced downward into 
the infracolic division of the peritoneal cavity through a rent 
created for this purpose within the transverse mesocolon. A 
non-vascular area below the arch of the middle colic artery Is 
selected in making this opening through the mesocolon. But 
seldom is an important vessel injured. Minute vascular twigs 
are readily controlled by ligatures or suture-ligatures. Should 
the middle colic artery inadvertently be damaged (injury of 
this vessel is more likely in operations upon the transverse 
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colon itself), it is essential that both ends of the severed trunk 
be ligated. The blood supply of the transverse colon represents 
the longest and largest arterial anastomosis within the gastro- 
intestinal tract. It has been referred to as the anastomotica 
magna and represents the site of union of the functional 
midgut with the functional hindgut (anastomosis of middle 
colic artery derived from the superior mesenteric artery 
with the left colic artery derived from the inferior mesenteric 
artery). Since the trunk is not an end-vessel both extremities 
must surely be tied; for although the bleeding may appear to 
arise from but one end, the opposite cut-end may subsequently 
open widely with a resulting severe internal hemorrhage. 
When the gastroenterostomy is made with the aid of 
clamps bleeding from the stomach and jejunum is fully 
controlled until the hemostatic sutures have been placed. 
At times the disconcerting circumstance arises of having 
completed the union of stomach and bowel only to find upon 
removal of the clamps that blood wells up from between the 
sutures at several points, appearing at the surface and also 
distending the jejunum. This means that the sutures have been 
poorly placed, usually that the inner rows of running stitches 
have not been drawn sufficiently tight; or that as they were 
passed, one of the layers of the viscera, at some point, was not 
included.**° Rarely, the suturing is not at fault but the bleeding 
occurs from the site from which clamps were removed. Also 
rarely, fatal postoperative bleeding has been proved to arise 
from a site at which a sharp toothed forceps had been applied to 
hold muscularis and mucosa together before sutures were taken, 
the forceps’ grasp being beyond the tissues included in subse- 
quent stitches. When bleeding, whatever the cause, is detected 
after the anastomosis has been completed, it must be fully 
controlled. As a rule a few interrupted simple or mattress 
stitches accomplish the desired result. These may, if necessary, 
include all coats of intestine or stomach. Because of the 
danger of postoperative bleeding many surgeons have aban- 
doned the use of clamps during gastrojejunostomies. When 
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no clamps are used all bleeding points are promptly recognized 
and easily and surely controlled. It is often possible to doubly 
clamp and ligate the larger vessels before these are severed. 


Fic. 173. Ligating vessels of the submucosa before they have been severed. (From 


Printy.) 


For when the serosa and muscularis alone are cut the mucous 
membrane pouts outward carrying with it the vessels which 
traverse the submucosa, thus rendering them salient and 
subject to easy control (Fig. 173). 

Just as an arterial anastomosis marks the junction of 
midgut and hindgut (anastomotica magna) so an anastomosis 
of vessels exists at the junction of midgut with foregut. The 
loop of duodenum with its contained pancreatic head is 
supplied in part from the celiac axis (superior pancreatico- 
duodenal artery which arises from the gastroduodenal artery, 
which in turn springs from the hepatic trunk of the celiac axis) 
and in part from the superior mesenteric artery (inferior 
pancreaticoduodenal artery, which represents the first or 
uppermost branch of the superior mesenteric trunk). This 
distribution of the three great gastrointestinal vessels to the 
functional thirds of the gastrointestinal tract makes it easy 
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for the surgeon to recall exactly the portion of tract supplied 
by each; the celiac axis being distributed as low as the mid- 
duodenum, the superior mesenteric artery supplying all 
intervening intestine to the level of the distal part of the trans- 
verse colon, and the inferior mesenteric artery supplying the 
remainder of the tract except for the perianal portion which 
receives the inferior hemorrhoidal branch of the hypogastric 
artery (0. T. internal iliac). 

Gastric Resections: Additional illustrations of the rich 
nature of the arterial anastomoses along the gastrointestinal 
tract are furnished by the vascular arches which traverse the 
gastric curvatures. Although these vessels are relatively small, 
easily accessible and hence readily controllable, it is of impor- 
tance that each side of any point of severance should be 
securely ligated. The rich blood supply of the stomach and 
its essential lack of end-vessels allow the surgeon to make 
ligations largely to suit his own convenience without fearing 
subsequent necrosis of gastric wall. Spontaneous gastric 
bleeding, when copious, usually originates along the lesser 
curvature where the arteries (right and left gastric) travel in 
close proximity to the viscus.*“° The arteries along the greater 
curvature (right and left gastroepiploics), traveling well away 
from gastric wall, seldom rupture or become eroded into 
the stomach. Copious hematemesis not infrequently is 
due to erosion of the splenic artery or a pancreatic vessel.?”” 
This occurs where the posterior gastric wall has become adherent 
to the pancreas and posterior abdominal wall, obliterating 
the omental bursa (penetrating ulcer; carcinoma). Hema- 
temesis from splenic tumors has been accounted for by the 
fact that the vasa brevia supplying the gastric fundus arise 
from the splenic artery.*** In performing a sleeve resection 
of the stomach or a subtotal gastrectomy the arteries which 
almost surely must be dealt with are the right and left gastrics, 
the right and left gastroepiploics, and at times the gastro- 
duodenal artery or the vasa brevia. A method for ligating 
the left gastric artery within the left gastropancreatic fold 
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and before it has reached the lesser curvature has already 
been illustrated (Fig. 174). In making a small v-resection 
along the lesser curvature it may prove feasible to strip the 


<.-2 


Fic. 174. Ligation of left gastric artery during gastrectomy. 


The vessel has been doubly ligated as it approaches the lesser curvature within the left gastropan- 
creatic fold of peritoneum. The gastroduodenal arte ry is indicated in the vicinity of the closed duodenum 
at the right side as it descends from its source of origin, i.e. the hepatic artery, in the pancreaticoduo- 
denal sulcus. The hepatogastric and gastrocolic ligaments have been severed and the omental bursa 
(lesser sac) thus opened. The transverse colon and mesocolon overlie the general mass of small intestine 
(jejunoileum). (From Taylor’s Operative Surgery, Wood.) 


lesser omentum (ligamentum hepatogastricum) from the 
lesser curvature without disturbing or ligating the main 
anastomotic arch (Fig. 175).7*° 

Internal Hernias: The foregoing review of the surgical 
management of abdominal vessels is not intended as a study 
of operative technic but rather as a means for focusing upon 
individual minute and practical details regarding the 
distribution of gastrointestinal arteries and veins. And the 
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present study of retroperitoneal hernias, similarly, has to do 
with their relation to the gastrointestinal blood supply. These 
hernias will again be considered and with greater detail in 


Fic. 175. Wedge or v-resection of lesser curvature. 

_ The lesser omentum (lig. hepatogastricum) can sometimes be dissected from the lesser curvature 
without severing the main arterial arch. When, however, the artery along the curvature is severed 
it must, as illustrated, be ligated at both extremities. (From Moynihan’s Abdominal Operations, 
Saunders.) 


the section devoted to the peritoneal membrane and its 
reflections. 

While a hernia is the protrusion of an organ, or the part of 
an organ, or other structure, through the wall of the cavity 
normally containing it, the term internal hernia is somewhat 
loosely applied to the protrusion of an organ or other structure 
through any aperture within the abdomen, for example a 
mesenteric slit or tear. But for the present purpose the term 
internal hernia will be used as synonymous with retroperitoneal 
hernia; namely, the engagement in a normal peritoneal fossa 
or in the foramen of Winslow of some portion of intestine. 

A. J. S., n.s. Vol. X, No. 2, p. 395 
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Such hernias are of four chief anatomical varieties: (1) hernia 
into foramen of Winslow, (2) hernia into a fossa about the 
terminal duodenum, (3) pericecal hernia, (4) mtersigmoid 
hernia. More important of subdivisions are mentioned 
later.?°° 

A major vessel is located in one of the margins of the 
hernial ring at each of these sites of retroperitoneal hernia 
formation. This presents the problem, during reduction 
of the mass and the repair of the enlarged ring, of avoiding 
injury to large vascular trunks. Sharp dissection proves 
dangerous even under full vision. And although the surgeon 
has familiarized himself with normal anatomical arrangements 
at each of these regions the distortion produced by the mass 
is likely to prove confusing. When the intestine cannot be 
withdrawn from the ring by simple traction, due to trapped 
gas and enteral contents within the mass, it proves an excellent 
expedient to drain or aspirate the loop leading to the hernia. 
This collapses the bowel and partially empties the trapped 
loops, rendering reduction more easy (see p. 309). 

There is no better illustration of the necessity for preparing 
at times of leisure for unexpected operative procedures, through 
directing attention to anatomical arrangements, than is 
afforded by the subject of internal hernias. These hernias 
are so seldom diagnosed before operation that the surgeon 
is precipitated most suddenly into the necessity for managing 
a specific case. The rarity of retroperitoneal hernias makes 
it quite certain that he has never before been confronted by 
an identical situation, hence must rely upon inherent knowledge 
rather than upon experience. Herniation below the mesentery 
of the sigmoid colon, for example, has been recorded in the 
literature but nine times,”*! for this is the rarest of all hernias. 
Few examples have been described of herniation into the 
fossae about the cecum; and of the more common involvement 
of the fossae about the duodenojejunal junction but approxi- 
mately 100 authentic cases have been reported with less than 
a score of successful operations.*** 
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The portal vein, hepatic artery and common bile duct are 
the important tubular structures found in close relation to the 
foramen of Winslow (Fig. 176A). The hernial mass is within 
the lesser sac of the peritoneum (retroyastric bursa). The 
contents are usually colon, cecum, omentum, or small bowel. 
Some congenital abnormality such as an altered form or size 
(great enlargement) of the aperture itself or an increase in 
length of the mesentery is necessary for the occurrence of this 
type of hernia. 

Near the duodenojejunal angle are the inferior mesenteric 
vein, a branch of the left colic artery, and the superior mesen- 
teric artery and vein (Fig. 1768). Hernias in this region are 
termed “‘right duodenal” or “‘Ieft duodenal” according to the 
side of the duodenojejunal junction to which the ring is found 
and to which the hernial mass develops. The left variety 
is far more common. The first hernia of this type was de- 
scribed by Treitz;?°* hence, although at least ten different 
fossae or subdivisions of fossae about the terminal duodenum 
have been described,”** any hernia in the region is referred 
to by some as a hernia of Treitz. 

With left duodenal hernias the orifice is directed downward 
and to the right (Fig. 1768) while the mass passes upward 
to the left of the vertebral column; it lies upon the left psoas 
muscle between the kidney below and the pancreas above; 
as it continues to grow the mass may extend either upward or 
downward. But the important vascular portion of the orifice 
is located at the upper and left part of the ring, where the 
inferior mesenteric vein and the superior colic branch of the 
left colic artery arch over the left border of the terminal 
duodenum. This vascular arcade is known as the arch of 
Treitz.2*> The fossa into which left duodenal hernias almost 
invariable pass is the fossa of Landzert. 

The important vessel in relation to right duodenal hernias 
is the superior mesenteric artery. The orifice of a right 
duodenal hernia points upward and to the left; while the pouch 
itself passes downward and to the right. The intestines involved 
A. J. Sn. s. Vol. X, No. 2, p. 397 
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Fic. 176A. Foramen of Winslow. 


1. Hepatic artery. 2. Portal vein. 3. Common bile duct. 4. Inferior vena cava. 


Fic. 1768. Sites of right (A) and left (B) paraduodenal herniation. 


1. Superior branch or left colic artery. 2. Inferior meseateric vein. 3. Superior mesenteric artery and 


vein. 
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Fic. 176c. Superior (A) and inferior (B) ileocecal fossae. 


1. Ileocolic artery. 2. Anterior cecal artery. 3. Posterior cecal artery. 4. Appendicular artery. 


Fic. 176p. Intersigmoid fossa. 


1. Sigmoid artery. 2. Superior hemorrhoidal artery. 


Fic. 176. Relations of large vessels to sites of internal hernia formation. 
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in the hernia slide below the root of the mesentery of the 
proximal jejunum, i.e., they pass into the fossa of Waldeyer. 
The mass, then, lies below the terminal duodenum to the 
right of the duodenojejunal junction. Behind are the lumbar 
vertebrae while, in front, is the root of the mesentery with 
its vessels. To cut the anterior margin of a right duodenal 
hernia quite certainly means damage to the superior mesenteric 
artery or vein. As previously discussed, ligation of this artery 
leads to gangrene of bowel from duodenum to transverse colon. 

With pericecal hernias (Fig. 176c) the sac is gradually 
forced upward behind the ascending colon between the two 
layers of the mesocolon. The sac itself is composed of the 
anterior layer of mesocolic peritoneum which has been forced 
through an aperture at the ileocecal region. The hernial 
ring may be situated above the ileum (ileocolic variety), 
below the ileum (ileocecal variety), or below the cecum 
(subcecal variety). In the common variety (ileocolic) of these 
rare hernias the upper and medial margins of the orifice 
contain the colic branch of the ileocolic artery. The appen- 
dicular, anterior cecal, and posterior cecal arteries, though 
smaller trunks, must also be dealt with. 

The intersigmoid fossa lies on the lower or left surface of 
the mesosigmoid. Its concavity is directed downward (Fig. 
176D). Its orifice readily admits the fingertip. The hernia 
itself passes upward near the inner margin of the psoas magnus 
muscle and directly in front of the bifurcation of the common 
iliac artery. Injury, in the anterior margin of the orifice, 
to the inferior mesenteric or superior hemorrhoidal vessels 
must be avoided; also of the sigmoid artery which traverses 
one orifice of the fossa. 

To summarize: in all internal hernias great vessels form 
parts of the arch of the hernial orifice. This necessitates great 
care upon the part of the surgeon as he attempts to reduce 
the contents of the hernia or to repair the enlarged orifice, that 
irreparable damage be avoided. 
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Control of Vessels of Spleen: Study of the arrangement _ | 
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Fic. 177. Ligaments and vessels of the spleen, showing gastrosplenic ligament with the 
vasa brevia and the lienorenal ligament with splenic artery. (After Testut.) 


splenectomy it is possible to ligate the splenic pedicle en 
masse when the organ is mobile; but when the organ is fixed 
by adhesions the vessels (splenic arteries and veins) must be tied 
separately if injury to the tail of the pancreas is to be avoided.** 
Ligation en masse is accomplished as follows: deliver the organ 
from the abdomen. Carefully pass a ligature carrier or clamp 
between two vessels within the pedicle. Draw a long, stout, 
ligature through the space created; cut the ligature creating 
two strands; interlock the two halves of the ligature; tie each 
about its half of the splenic pedicle. Now apply a clamp 
distal to these ligatures and divide pedicle between clamp 
and ligatures. Re-ligate entire stump for safety. During the 
maneuvers strong traction on the pedicle must be avoided 
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since the veins are very thin-walled. Fatal hemorrhages have 
occurred during operations in which the veins were torn. 
The pedicle consists solely of vessels traversing peritoneal 
folds, namely the gastrosplenic ligament and the splenorenal 
ligament (Fig. 177). With a relatively small spleen and no 
adhesions the splenectomy may not be difficult. 

But in the presence of adhesions and with a very large 
organ the operation may prove extremely hazardous or even 
present problems which are insurmountable. The vessels must 
be separately ligated. When the organ cannot be wholly 
or partially removed ligation of the splenic artery may still be 
indicated. Necrosis, it has been shown, does not occur when 
the artery, but not the veins, is ligated; and after ligation 
atrophy of the organ tends to occur promptly. The splenic 
vessels together with the tail of the pancreas approach the 
pedicle from behind the posterior peritoneal wall of the lesser 
omentum (retrogastric space). They are reached by way of 
the gastrosplenic ligament, the gastrocolic ligament, the lesser 
omentum (hepatogastric ligament) or even from below upward 
by way of the transverse mesocolon. The surgeon, having 
entered the lesser sac by whatever route, picks up and incises 
the peritoneum forming the posterior wall and overlying the 
pancreatic tail and splenic vessels, thus exposing the blood 
supply. The vessels (or artery alone depending upon whether 
the operation is to be a splenectomy or a simple arterial 
ligation) are then individually tied. When the vessels are 
approached by way of the gastrosplenic ligament it is first 
necessary to doubly ligate the vasa brevia and the left gastro- 
epiploic vessels as they run to the stomach from the splenic 
artery. And when a splenic arterial ligation alone is the 
operative procedure, to this chief arterial ligation must be 
added ligation of the left gastroepiploic vessel (branch of 
splenic) to cut off any arterial supply to the spleen by way of 
the latter vessel from the right gastroepiploic artery. 

When a partial splenectomy is to be performed the splenic 
pedicle may be grasped between the rubber-protected blades of 
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a large clamp and the blood supply thus controlled while 
the desired amount of spleen is resected and interrupted 
mattress or bolstered sutures are applied; the clamp blades are 
then cautiously opened to see whether hemostasis is satis- 
factory and if it is not, the clamp is reapplied until additional 
hemostatic sutures have been taken.*°’ 

The Great Abdominal Trunks: The largest of the abdominal 
vessels travel posteriorly to the posterior parietal peritoneum. 
And it is reassuring to know that when the posterior layer of 
peritoneum remains uninjured these vessels (aorta, common 
iliacs, inferior vena cava) cannot be severed or torn. Their 
injury is most likely during heroic attempts at the removal 
of large retroperitoneal growths or of intra-abdominal masses 
which have become adherent to the posterior wall, obscuring 
normal Jandmarks. To open one of these trunks quite surely 
and promptly means death for the patient. An immediate 
fatality may however sometimes be avoided when the severed 
vessel can be quickly grasped between thumb and forefinger, 
for although the rate and amount of blood flow after damage 
is astonishing, the actual pressure is not sufficiently great 
to make temporary control difficult when the vessel can be 
caught by the fingers or pressed firmly against a bony promi- 
nence, such as a vertebral body. When dissections are being 
made within retroperitoneal tissues on the posterior abdominal 
wall it is of exceeding importance that the surgeon attempt to 
follow natural lines of cleavage and remain within capsular and 
ligamentous boundaries. Portions of the mass being removed 
are to be left in situ when it seems that complete removal would 
render damage to one of the great trunks certain. Yet when 
the unfortunate accident has occurred of suddenly injuring one 
of these great vessels complete disaster is not inevitable since 
numerous instances of ligation or repair by suture of the inferior 
vena cava and iliac veins have been reported.*** Attempts at 
repair, however forlorn the outlook, are amply justified by these 


reports. 
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3. ROLE oF BLoop VEssELs IN DETERMINING ANATOMICAL 
ARRANGEMENTS WITHIN THE ABDOMEN. Vessels play a major 
part in creating adult anatomical conditions. To understand 


Gastric (Coronary) Art 
a. Gastro-Epiploica Sinistra 


Spleen 


Pyloric Art. 2 4) _ Splenic Art. 
A. Gastro-Epiploica Dextra ; 
Hepatic Artery 


a. Pancreatico-Duodenalis 
Sup. 
A. Pancreatico-Duodenalis 


Sup. Mesenteric Art. giving 
off Vasa Intestini Tenuis / 


Abdominal Aorta 
A. Colica Media 


A. Colica Dextra 
Inf. Mesenteric Art. 


Vitelline Duct A. Sigmoidea 


Ileocolic Art. 


Cecal Bud 


Fic. 178. Relation of superior mesenteric artery to intestinal rotation. 
A. Diagrammatic representation of the arteries proceeding to the alimentary canal 
and appendages prior to rotation of intestine. (Stage of simple umbilical loop.) Rotation 
of the superior mesenteric artery takes place at the point marked x. (From Huntington ) 


the mechanism by which they do this, simplifies, as can nothing 
else, msight into abdominal anatomy. And for the surgeon 
the “‘mechanistic viewpoint” enhances his sense of freedom 
within the abdomen and ensures a more perfect alignment of 
his maneuvers with normal vital functions. Such advantages 
are not to be valued lightly. 

Peritoneal folds, bands, ligaments, and fossae are dependent 
to a considerable extent upon the vascular system. The 
length and position of the jejunoileal mesentery; the size, 
shape, and location of the foramen of Winslow; the number 
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and arrangement of the lobes of the liver; also the character and 
lines of peritoneal attachments of liver, spleen, and kidney; 
and, in addition, the degree and direction of intestinal rotation, 


Abdominal Aorta 


Gastric (Coronary) Art. 


- a. Gastro-Epiploica Sinistra 


Spleen 
Splenic Art. 
A. Gastro-epiploica Dextra 


Pyloric Art. 


Hepatic Art. 


a. Pancreaticoduodenalis Sup. 


Sup. Mesenteric Art. 


a. Pancreaticoduodenalis Inf. 


A. Colica Media 


a. Colica Dextra 


Inf. Mesenteric Art. 


Ileocolic Art. 


Fic. 178. 8. Diagrammatic representation of the arteries of the alimentary canal in 
the first stage of intestinal rotation, showing relation of superior mesenteric artery to 
the transverse portion of the duodenum. Note that the artery itself is undergoing 
rotation. (From Huntington.) 


alike are determined in large degree by the mode of distribution 
of intra-abdominal blood vessels. 

It has already been pointed out that the intestines, during 
embryonic life, rotate upon the axis of the superior mesenteric 
artery.® An accompanying figure demonstrates that the 
artery itself rotates during the process (Fig. 178). The 
uppermost or proximal branch of this vessel is the inferior 
pancreaticoduodenal artery, given off from the right side of 
the main trunk. Before the phenomenon of intestinal rotation 
has occurred the remaining branches from the right side of 
the superior mesenteric are the numerous small branches 
supplying jejunum and ileum; while all other branches (colic 
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arteries) spring from the left side of the parent vessel. After 
rotation, however, the branches to small intestine now arise 
from the left side of the main trunk and the colic arteries 


Gastric (Coronary) Art. 
Hepatic Art. Stomach 
; a. Gastro-Epiploica Sinistra 


A. Pancreatico-Duod. Sup. 
A Gastroduod. Spleen 
Duodenum 


A, Pancreatico-Duod. Inf. Splenic Art. 

Sup. Mesenteric Art 
Aorta 


a. Colica Media 
A. Colica Dextra 


Inf. Mesenteric Art. 


Cecum 


Fic. 179. A. Schematic representation of intestinal arterial supply from superior 
mesenteric artery in cases of arrested rotation of the intestine. Note position of branches 
of artery when no rotation has occurred. (From Huntington.) 


(right and middle) come from the right side. Thus the final 
arrangement of branches from the right side of the vessel, 
named from above downward, is, first the inferior pancreat- 
icoduodenal, then the middle colic, then the right colic artery. 
And it is accordingly seen that the superior mesenteric artery 
itself, rotates with the primary intestinal loop, the rotation 
taking place between the first and second arterial branches 
(at the point marked x on cut) (Fig. 1784). During rotation 
of the artery the terminal or distal third of the duodenum 
comes to lie below the superior mesenteric vessels (see duo- 
denomesenteric ileus, p. 218). 
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The superior mesenteric artery also determines the line of Rotation of the 
attachment of the jejunoileal mesentery (mesentery proper). Superior Mesen- 
The fact that the root of this structure follows an oblique line *™* 4™°"Y 


Aorta ~ 


- A. Gastroepiploica Sinistra 


Hepatic Art. 
With Pyloric Branch 


Duodenum Spleen 


A. Pancreaticoduodenalis Sup. — 
A. Gastroepiploica Dextra —— Splenic Art. 


creaticoduodenalis 7 
A. Colica Media 
A. Colica Dextra 
Vasa Intestini Tenuis 
A. Colica Sinistra 


Inf. Mesenteric Art. 


A. Sigmoidea and Sup. 
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Fic. 179. B. Final arrangement of arteries of alimentary canal after completed rotation 
of the intestines. Note that the artery itself has undergone rotation. (From Huntington.) 


passing downward and to the right from the duodenojejunal 
junction is due to the fact that it is along this line that the 
vessel lies at the completion of rotation of the primary intes- 
tinal loop. Here peritoneal fusion takes place. When peritoneal 
fusion is imperfect all of the small intestine may rotate about 
the artery (ileojejunal volvulus): When the upper attachment 
is normal but the lower end is imperfect it is the terminal 
ileum, cecum and ascending colon that rotate (ileocolic vol- 


vulus), creating a mechanical obstruction of bowel.?®° 
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The foramen of Winslow, as previously pointed out (p. 329) 
owes its origin to the hepatic artery. For this vessel in taking 
the shortest distance to reach the porta hepatis from its 
retroperitoneal origin from the celiac axis throws the overlying 
peritoneum into a ridge or fold which, upon the completion of 
duodenal fusion, forms a boundary of the hour-glass con- 
striction constituting the foramen and separating greater 
from lesser peritoneal cavity. While the common bile duct 
also traverses the rim of the foramen of Winslow it does not, 
in the same sense as does the artery, serve to create the foramen 
since when the duodenum is freed from the posterior parietal 
wall the duct can be lifted up and turned toward the midline; 
that is, the bile duct does not originate from a fixed retro- 
peritoneal point. The hepatic artery upon the other hand 
arises from the fixed retroperitoneal celiac axis. The hepatic 
artery Is conveyed to the liver by the free border of the lesser 
omentum (i.e., in hepatoduodenal ligament) and in traversing 
this structure it passes the head of the pancreas, the pyloric 
extremity of the stomach, and the proximal duodenum. In 
early embryonic life the chief function of the artery (hepatic) 
Is to supply these latter structures (Fig. 179). And only as the 
liver increases in size and physiological importance does the 
hepatic portion of the vessel become the part of largest caliber 
while other branches (right gastric; gastroduodenal) become 
relatively smaller.*°' The dual function of the hepatic 
artery of nourishing liver and gastrointestinal tract proper 
explains the close association throughout life of this artery 
with the upper part of the small intestine, and why the arterial 
supply of the entire right extremity of the stomach is derived 
from the hepatic trunk. 

The fact has previously been stressed that a large vessel 
is to be found within one portion of the margin of each retro- 
peritoneal hernial ring. Here the point is stressed that it Is 
these vessels themselves which serve in large measure to create 
and to account for the peritoneal folds constituting the rings. 

The liver, with its five fissures, five lobes (0.T.), five 
ligaments, and five sets of vessels, represents a less puzzling 
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anatomical study when the blood supply of the organ at 
various developmental stages is understood. The depressions 
upon the under surface of the liver (fissures) are created 
by vessels; the individual masses of liver tissue (the lobes) 
are outlined and delimited by vascular trunks or their 
rudiments; one of the so-called ligaments (round ligament) 
is simply an obliterated vein. The vascular system plays 
so definite a causative réle in determining hepatic anatomical 
arrangements that these are completely intelligible only upon 
the basis of insight into hepatic circulation. Since this 
represents one of the most difficult and important chapters 
in human anatomy it is obvious that the subject cannot be 
fully considered here. Reference is given, however, to authori- 
tative source books for this information®®?-**; a sufficient 
number of summarizing statements are made at this point 
to give a limited view of the relation between vestigial vessels 
and adult anatomy; and in subsequent sections of the book 
(the solid organs; the peritoneal membrane) the subject will 
be more fully discussed. 

The blood vessels of the developing liver vary during 
different stages of growth with variations in the source of 
nutriment for the embryo and fetus. Or stated otherwise, 
circulatory conditions keep pace with altering functional 
demands. When the sole source of nourishment is the yolk 
sac the nutriment passes to the embryo by way of two veins 
(vitellme or omphalomesenteric veins); when the placenta is 
the pathway for the oxygenated and nutritive blood the chief 
approach is by way of the umbilical veins (right and left); 
but when the umbilical cord has been clamped, establishing 
adult conditions, the child must henceforth be sustained by 
its own processes of alimentation and the portal vein then 
becomes the avenue by which materials of intestinal absorption 
reach the liver and through it the general circulation. The 
vascular system of the liver must be studied, then, in terms 
of the following stages: (a) the omphalomesenteric or vitelline 
stage, (b) the umbilical or placental stage, and (c) the adult 
or portal stage (Fig. 180). 
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Fic. 180. Relation of fissures and lobes of liver to hepatic blood vessels. (In this series of 
figures the liver is viewed from behind.) 


1a and b. The vitelline stage. 


1 a. The liver develops about a capillary network along the course of two vitelline or omphalo- 
mesenteric veins, which run from the yolk sac to the sinus venosus. 

1. Sinus venosus. 2. Vitelline veins. 3. Capillary network about which liver forms. 4. Developing 
liver (mesodermal portion). 5. Developing liver (endodermal outgrowth from duodenum). 6. Developing 
gall bladder. 7. Union of vitelline veins. 8. Stomach. 9. Yolk sac. 

tb. The portal vein and in part its tributaries develop from the vitelline veins. At this stage the 
yolk sac has diminished in size and is now a mere yolk vesicle; the portal system has taken on more of 
the adult form. 

1. Sinus venosus. 2. Hepatic vein. 3. Liver. 4. Portal vein. 5. Obliterated portion of right vitelline 
vein. 6, 7, 11, Obliterated portions of left vein. 8. Splenic vein. 9. Superior mesenteric vein. 


t1a and b. The umbilical stage. 


11a. Two umbilical veins now appear. These are at first independent of the vitelline veins and their 
capillary net work. 

1. Sinus venosus. 2. Hepatic vein. 3. Right umbilical vein. 4. Portal vein. 5. Left umbilical vein. 6. 
Splenic vein. 7. Superior mesenteric vein. 

1b. The umbilical veins now join the hepatic capillary network but the bulk of the umbilical blood 
passes directly to the sinus venosus by a special pathway, the ductus venosus. : 

1. Sinus venosus. 2. Hepatic vein. 3. Portion of inferior vena cava. 4. Obliterated right umbilical 
vein. 5. Portal vein. 6. Obliterated portion of left umbilical vein. 7. Ductus venosus. 8. Left umbilical vein. 
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Fic. 180 (Cont.) 


ua and b. The portal stage. 

ura. When at birth the umbilical cord is ligated blood ceases to flow through the left umbilical vein 
and this structure and the ductus venosus become mere fibrous cords traversing the under surface of the 
liver, while the portal vein becomes the only source of venous blood entering liver. 

1. Hepatic vein. 2. Inferior vena cava. 3. Portal vein. 4. Gall bladder. 5. Superior mesenteric vein. 
6. Splenic vein. 7. Obliterated ductus venosus. 8. Obliterated left umbilical vein (round ligament.) 

utb. Final arrangement of the fissures and lobes of the liver. 

he lobes are marked and bounded upon the figure. The five fissures take the form of the letter n, 

The fporta hepatis, or hepatic gateway, forms the crossbar of the n. Note the common bile duct, portal 
vein, and hepatic artery. Forming the left extremity of the n is the old pathway of the umbilical circula- 
tion; above, the fissure of the obliterated ductus venosus, and, below, the fissure of the obliterated left 
umbilical vein which is now the round ligament of the liver. Forming the right extremity of the n-forma- 
tion are; above, the fissure of the inferior vena cava, and, below, the fossa for the gall bladder. Note that 
the caudate process separates the fissure for the inferior cava from the fossa for the gall bladder. 
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During the first stage the two vitelline veins travel upward 
along the sides of the developing small intestine. They unite 
near the heart to form a venous sinus (the sinus venosus). 
Proximal to this point they again unite, forming a network of 
capillary vessels between yolk sac and primitive heart; and 
it is about this vascular network that liver cells develop. 
This vitelline capillary network is the earliest evidence of the 
portal venous system. The vessels distal to the capillaries 
become connected with the venous drainage of developmg 
stomach, intestines, spleen and pancreas, i.e., give rise to the 
portal veina nd its tributaries; while the vessels proximal to the 
venous plexus become the hepatic vein of the aduit and aid 
in the formation of the inferior vena cava. (Fig. 180, 1A, 1B.) 

In the second stage two umbilical veins gradually replace 
in function the vitelline veins. Passing from the umbilicus 
along the ventral mesogastrium, these reach the venous sinus. 
At first they are independent of developing liver and the 
vitelline capillary network; but subsequently they unite with 
and traverse this set of vessels. The main body of the 
placental blood forms a large or direct channel through the 
developing hepatic network to reach the sinus venosus. This 
is termed the ductus venosus. As will later be noted, both 
the left umbilical vein leading to this duct (ductus venosus) 
and the duct itself, leave important markings on the under 
surface of the developing liver. (Fig. 180, 114, UB.) 

In the third stage the umbilical veins cease to function, 
the obliterated left umbilical vein forming the round ligament 
of the liver. Now the portal vein finally becomes the sole 
source of venous blood for the liver. (Fig. 180, 111A, IIIB.) 

The five fissures of the liver are situated upon the under 
surface of the right lobe and are arranged in the form of the 
letter H. The crossbar of the u is the transverse fissure or 
porta hepatis. As implied by the name, this forms the portal 
or gateway of the organ. Entering are the portal vein, hepatic 
artery, lymphatics, and afferent nerves. Leaving are the 
common bile duct, lymph vessels, and efferent nerves. On 
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the right half of the H-formation are, below, the fissure for the 
gall bladder (or the gall bladder bed) and, above, the fissure 
for the inferior vena cava. On the left half of the figure the 
longitudinal groove represents the depression on liver surface 
created by the vessels of the old umbilical circulation; below is 
the fissure for the left umbilical vein (fissure of round ligament) 
and, above, is the fissure of the obliterated ductus venosus. 

The chief lobes of the liver are the right and left. The 
remaining lobes are, in reality, lobules marked upon the under 
surface of the right lobe. These additional divisions are the 
quadrate lobe and the caudate lobe (Spigelian lobe) with its 
caudate process. The latter (caudate process) is a mere 
bridge of liver substance connecting Spigelian lobe (caudate 
lobe) with the remaining portion of under surface of right 
lobe; its surgical importance is the fact that it lies directly 
above the foramen of Winslow (foramen epiploicum). The 
liver, then, possesses four lobes, (right, left, quadrate, and 
caudate) although under the old terminology the caudate 
process was considered as a separate lobe, making the lobes five 
in number. The Spigelian lobe (caudate) lies above the porta 
hepatis between the fissure for the inferior vena cava on the 
right and the fissure for the ductus venosus on the left; and 
the quadrate lobe lies below the porta hepatis between the 
fossa for the umbilical vein on the left and the fossa of the 
gall bladder on the right. (Fig. 180, 111B.) 

The ligaments, in addition to the round (obliterated left 
umbilical vein), falciform (anterior portion of ventral meso- 
gastrium), and coronary (raw or retroperitoneal area connect- 
ing liver and diaphragm) are the two lateral ligaments (the 
right and left triangular extremities of the coronary ligament, 
extending from liver to diaphragm). 

The vessels of the liver, in addition to the portal vein 
(which carries vénous blood to the organ), the hepatic vein 
(which carries venous blood away from the organ), and the 
hépatic artery (which brings arterial blood to the organ from the 
left ventricle) are the lymphatic vessels and the biliary ducts. 
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The Portal Vein and Its Tributaries: The portal vein conveys 
blood to the liver from (a) the entire abdominal portion of 
the gastrointestinal tract, (b) the pancreas, and (c) the 


Lig. venosum \ 
V. hepatis sinistra (systemje and portal blood) 
> V. porta (ramus sinister) 
Vena cava inferior. : Liver capillaries 
V. hepatis dextra 
(systemic and portal blood) x 
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¥. colica sinistra 


V. colica dextra - : > Lig. teres hepatis cum 
Umbilicus 
Vv. jejunales 


V. ilea inferior V. sigmoides 
iliaca communis. . 
hemorrhoidalis superior 
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V. hemorrhoidalis inferior §------ V. hemorrhoidalis inferior sinistra 


Fic. 181. The portal vein and its tributaries. (From Cunningham.) 


It must be recalled that systemic blood carried by the hepatic artery also enters the liver capillaries, 
therefore the hepatic vein contains both portal and systemic blood. 


spleen (Fig. 181). It is formed by the union of the splenic 
vein with the superior mesenteric vein, this union taking 
place posterior and to the left of the neck of the pancreas 
(level of body of second Jumbar vertebra). The portal vein 
before passing into the liver divides into a right and left 
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branch. Accompanying figures illustrate the ramifications 
of the portal system. Many practical surgical points are 
determined by this arrangement of the vessels which drain 
into the liver. For example, the cystic vein drains, not into 
the main portal trunk but into the right branch; and with 
cholecystitis complicated by secondary infection within the 
liver the pathological changes (abscess, inflammation, atrophy) 
are confined to the right lobe (portal capillary system and 
adjacent liver cells). Generalized pylephlebitis following 
appendicitis and other abdominal and pelvic infections has 
already been discussed (see p. 434). A line drawn from the 
fundus of the gall bladder to the inferior vena -cava serves 
to map out the liver substance supplied by the right and left 
branches, respectively, of the portal vein; the surgeon may 
find metastatic malignant nodules within the liver to be limited 
in a remarkable fashion upon one or the other side of this 
imaginary line, demonstrating by which branch of the portal 
vein the malignant embolus or emboli reached the liver 
tissues.*** Since the portal vein passes below the neck of the 
pancreas on its way to the liver the clinical picture of portal 
obstruction (see p. 186) may be caused by hardening of the 
head and neck of the pancreas (carcinoma) as well as by disease 
along the vessel elsewhere (metastatic nodule) or within the 
liver itself (cirrhosis). The much greater size of the superior 
than of the inferior mesenteric vein is an anatomical demon- 
stration that it is the small intestine, especially in its upper 
portions, which is the great absorptive division of the gastro- 
intestinal tract. And the importance of the liver in the 
process of nutrition and as a filter for toxic substances is 
shown by the fact that all the venous blood from the small and 
large intestines must pass through this organ before entering 
the circulation. Some of the fatalities following the Talma 
operation, or other operations designed to short circuit the 
venous blood to the systemic vessels without first reaching the 
liver, have been attributed to the lack of detoxification of the 
blood from the intestine when the liver has been excluded.” 
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Thus one function of the portal vein, then, is to carry to the 
liver toxic products and foreign particles which have been 
absorbed from the intestinal tract that they may be rendered 
harmless. This chemic defense by the liver against nocuous 
substances is illustrated by the conjugation of indole, skatol, 
phenol, and cresol, chiefly with potassium sulphate. Potas- 
sium indoxyl sulphate or indican is the indigo-forming sub- 
stance found in the urine when protein putrefaction is 
excessive.” And the removal of foreign particles from the 
portal circulation is accomplished largely if not wholly by the 
activity of the Kupffer cells of the liver, which like other cells 
of the reticulo endothelial system show active phagocytic 
properties. 

Another function of the portal vein is to carry mono- 
saccharides to the liver. All sugars and starches taken into 
the alimentary canal must be converted into monosaccharides 
before they can be absorbed. These simple sugars, for the 
most part, are then converted by the liver cells into glycogen 
and thus stored in the hepatic tissues for future use. This 
storage of carbohydrates within the liver was first demon- 
strated by Bernard in 1848." The process of glycogen 
storage may be expressed thus; dextrose minus water equals 
glycogen, or CsH:20,-H2O = CsHiO;. When sugar is 
subsequently required for nutritive purposes the glycogen is 
reconverted into dextrose by the action of a ferment. 

Still another function of the portal vein is to carry to the 
liver the end-products of protein digestion and absorption 
(amino-acids). 


D. ABDOMINAL LYMPH VESSELS AND LYMPHATIC GLANDS 


1. THE Vesserts. While dextrose and amino-acids are 
absorbed by the blood vessels of the portal system and carried 
directly to the liver, fats pass to the systemic circulation for 
the most part by way of the lacteals and the thoracic duct 
(Fig. 182). They are prepared for passage through the 
intestinal mucous membrane chiefly by the action of the 
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pancreatic enzyme lipase or steapsin. The action consists 
of a cleavage of the neutral fats into fatty acids and glycerin. 
These fatty acids then combine with alkalies chiefly sodium 
or potassium carbonates furnished by the alkaline bile, forming 
special salts known as soaps (salts of fatty acids). Absorption 
of fats from the intestinal tract does not occur until soaps 
have been formed. 

When, then, either pancreatic juice or bile is deficient 
fat digestion and absorption are interfered with; and ingested 
fats fail to reach the lacteals and thoracic duct but pass 
almost unaltered through the gastrointestinal tract to be 
discharged rectally. Fatty stools are of particular diagnostic 
import with diseases of the pancreas. When the pancreatic 
ducts are blocked the motions are soft, frothy, and soapy, 
and may be enormous in quantity due to the inadequate 
digestion. This sign is termed steatorrhea (from Gr. stear, 
tallow + rboia, a flow). As first described by Claude Bernard 
the stools are also light in color.?” The dark color of normal 
feces is not, as is often supposed, due to bile pigments, for 
these are absorbable; but is caused by an insoluble pigment 
which is the result of the action of pancreatic juice upon bile. 
The absence of either pancreatic juice or bile results in the 
passage of unpigmented feces. To this lack of color with 
pancreatic disorders is added a distinct whiteness of the 
motions from the presence of the large quantities of undigested 
fats. Fats may be detected in the stools in three forms: fat 
droplets, crystals of fatty acids, and as soaps. When pan- 
creatic lipase is absent so also is pancreatic trypsin and 
quantities of undigested meat fibers (azotorrhea, Gr. azote, 
nitrogen + rbeo, I flow) are simultaneously found. This adds 
to the bulk of the motions, their outstanding characteristic. 

Tissue fats as well as ingested fats are sometimes attacked 
by the pancreatic fat-splitting ferment and in such a patho- 
logical process the lymph channels probably play a role in 
the distribution of the enzyme to body fats. During opera- 
tions for acute pancreatitis (pancreatic necrosis) peculiar 
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white spots are encountered within the intra-abdominal fat 
(omentum, mesentery, abdominal wall). These discrete, dull, 
whitish patches are in sharp contrast to the yellow and 
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glistening fat which surrounds them. They are most marked 


in the vicinity of the pancreas but may be widely scattered. 
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Pancreatic lipase has been recovered from these necrotic 
spots.”! This definitely proves them to be due to the action 
of the fat-splitting ferment (Fig. 183). The neutral fats here, 


Right internal jugular vein 
Right jugular Broncho-mediastinal duct, 


‘ 
/ 


i Left internal jugular vein 


Right subclavian 
vein 


i 
,Left jugular trunk 
Right subclavian Thoracic duct 
trunk A Left 
subclavian 
‘lymph trunk 


~ 
“Left subclavian 
vein 
‘s. Left innominate 
vein 


Thoracic duct 


Cisterna chyli 


lumbar trunk 
----Right lumbar trunk 


Intestinal lymph 
vessels 
--Testicular lymphatics 


Lymph vessels from 
“pelvis 


Lymph vessels from 
lower extremity 


Fic. 182. B. Diagram of main lymph vessels of lymphatic system. (From Cunninghem.) 


as within the intestinal canal, are broken up into glycerin 
and fatty acids while the latter combine with calcium forming 


insoluble soaps. The scattered nature of areas of fat necrosis 
A. J. S., n. s. Vol. X, No. 2, p. 419 


| 
y vena cava 
| 
------ 


The Lacteals 


506 ABDOMINAL CAVITY AND PERITONEUM 


shows that the lipase has not reached the tissues by simply 
pouring over the peritoneal surface. If this had occurred the 
involved islands would be large and the surface endothelium 


Fic. 183. Fat necrosis in the omentum following blockage of pancreatic ducts. (From 
MacCallum’s Pathology, Saunders.) 


would also be found involved. Since patches of fat necrosis 
are small and the endothelium is uninvolved the suggestion 
seems more likely that the digestive fluid has traveled by way 
of lymph or blood channels.*”! 

The products of fat digestion are carried to the thoracic 
duct by way of the lacteals. These may be seen by the surgeon 
during the course of operations, particularly when performed 
shortly after patients have eaten fat-containing meals. They 
appear within the mesentery as abundant white streaks or 
channels passing away from the intestinal walls along adjacent 
blood vessels, (L. lacteas, milky or white). Lacteals are, in 
reality, the lymph vessels of the small intestine. Like lymph 
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A. Cross section of intestinal wall showing villi with their axial lacteals. (From Sabota. ) 
A.L., wall of axial lacteal cut tangentially; N.t., noduli lymphatici aggregati; 1.v., intestinal villi. 


B. Longitudinal section of a villus. (From Sabota.) 


E, epithelium; T.P., tunica propria; R.F., reticulum fibers; v.p., villus-like processes of lymph follicles; 
A.L., axial lacteal. 


Fic. 184. Origin of Iacteal in intestinal villus. 
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vessels elsewhere they constitute a system of minute, delicate, 
and transparent vascular channels. Lacteals arise from the 
villus projections on the imner wall of the intestinal tract. 
The complicated structure of a villus, with its base of adenoid 
tissue, fine vascular plexus, unstriped muscle fibers, nerve 
endings, and delicate lacteal vessel, is shown in an accompa- 
nying illustration (Fig. 1844). 

The lacteals drain into adjacent mesenteric lymph glands. 
These lymph glands (described in detail later) appear creamy 
or white whilst the chyle is passing through them; but when 
the fatty current is not active they become a rosy pink. 
From the peripheral glands larger lymph vessels pass to more 
central glandular groups. By repeated vascular unions 
larger and larger channels form until the main tributary 
(truncus intestinalis) of the cisterna chyli has been formed. 
This intestinal lymphatic trunk drains the small intestine, 
spleen, pancreas, stomach, and lower and anterior part of 
the liver. The cisterna chyli into which the truncus intesti- 
nalis drains represents an elongated ovoid dilatation of the 
thoracic duct at its point of origin in the epigastric region 
(see Fig. 182a).%* The cisterna is approximately 3 in. 
in Iength and 4% to 44 in. in diameter. It lies behind the right 
crus of the diaphragm; it overlies the first and second Iumbar 
vertebrae. It is situated between the abdominal aorta on 
the left and the vena azygos on the right. From the cisterna 
the thoracic duct leaves the abdomen by way of the aortic 
opening in the diaphragm. After traversing first the posterior, 
then the superior mediastinum, it reaches the left innominate 
vein at the point of commencement of this vessel at the medial 
border of the left scalenus muscle. Accompanying illustra- 
tions of the lymph vascular system as a whole show that the 
entire lymph supply (from abdomen, thorax, body walls, 
extremities, head and neck) ultimately reaches the mnominate 
veins (on the left by way of the thoracic duct, and on the right 
by the right lymph duct). The entire lymph current of the 
body is, then, directed toward the innominate veins at their 
points of origin in the neck. 


A. J. S., n. s. Vol. X, No. 2, p. 422 


THE GASTROINTESTINAL TRACT 509 


Concerning the thoracic duct several practical points have 
previously been dealt with. On page 182 causes of duct 
blockage were mentioned together with the signs and symp- 
toms of this condition. On page 184 chylous ascites was 
discussed and this condition differentiated from chyliform 
ascites. And on page 174 the significance of the so-called 
Virchow-Troissier gland in the left cervical region (lymph 
node lying behind clavicular origin of sternomastoid muscle) 
was described and the passage of malignant emboli or exten- 
sions along the thoracic duct discussed. The extreme emaci- 
ation of the patient illustrated on page 445 as a suflerer 
from an abdominal aneurysm presumably was due to blockage 
of the thoracic duct at the aortic opening of the diaphragm. 
With the consideration of mesenteric cysts (p. 356) mention 
was made of chylous cysts; and these small, chronic, tense, 
globular, almost symptomless masses were differentiated from 
dermoids, lipomata and other mesenteric neoplasms. And 
with reference to edema of the lower extremities, it was pointed 
out that conditions which cause increased venous pressure 
within the, left subclavian vein (mediastinal tumors, cardiac 
disorders) necessarily interfere with emptying of the thoracic 
duct into the vein, which tends to produce duct stasis with 
resulting stasis also within lymph vessels which drain into the 
cisterna chyli from the lower extremities.” 

2. THE Lympo Nopes.* Abdominal lymph glands or 
nodes may be separated into two chief sets, (a) the superficial 
groups located within or draining the abdominal walls (umbil- 
ical nodes, inguinal nodes), and (b) the deep glands which are 
located within the abdominal cavity (gastric nodes, mesenteric 
nodes, lumbar nodes). 

Normal lymph nodes are firm, ovoid, flattened bodies which 
vary from pinhead size to nodules 1 cm. in their longest 
diameter. Their typical bean-shape is caused by a localized 
depressed area known as the hilum. Lymph glands are 
freely movable for they lie within loose connective tissues, 

*The terms lymph glands and lymph nodes will here be used interchangeably. 
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some being subcutaneous in location but the majority being 
deeply situated adjacent to great blood vessels. The glands 
are usually arranged in groups of from two to fifteen, but 


Fic. 185. Mesenteric lymph glands with their afferent and efferent lymph vessels. 


The afferent lymph vessels (Lv.) pass to the gland (M.L.G.). The efferent vessels are 
shown as they leave the gland to pass to more centrally located glandular groups. 
(From Cunningham.) 


superficial nodes are sometimes solitary. The masses form 
centers to which afferent lymph vessels converge and from 
which efferent lymphatics pass to more centrally located 
glandular groups and to larger lymph vessels (Fig. 185). 
The color and consistency of these bodies vary slightly with 
the tissues in which they are situated and with their state of 
functional activity. Microscopically a node is divided into 
a cortical and a medullary area; a supporting network of 
white fibrous tissue interspersed with elastic and sometimes 
unstriped muscular fibers encloses lymph sinuses, lymph 
follicles and cords (Fig. 186). The nodes act as lymph 
filters and also give rise to certain of the lymphocytes found 
within the blood stream. They constitute an important 
division of the reticulo-endothelial system. 

In examining lymph glands, whether external groups 
studied as an aid to clinical diagnosis or internal sets studied 
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during the course of operations as an aid to intra-abdominal . 
diagnosis, the surgeon should keep constantly in mind, as the 4c! Fxamina- 

various clusters are systematically investigated, the areas Glands 


Fic. 186. Cross section of a lymph node. (From Sabota.) 


c, capsule; s.N., secondary nodules; co, cortex; T, trabecula; L.s., lymph sinus; M, medulla; u, hilum. 


to which individual glands give drainage and the deeper 
areas to which they in turn drain. Points to be particularly 
noted concerning lymph glands are: 1. Exact size (number 
of nodes enlarged; precise arrangement of the various sizes 
with reference to the dominant gland of the group. 2. Shape 
(regular; irregular). 3. Surface (smooth; nodular). 4. Con- 
sistency (stony hard; hard; firm; soft cystic). 5. Tenderness 
(painful on palpation; painless). 6. Relation to adjacent 


glands (matted or discrete). 7. Relation to other neighboring 
A. J. S., n. s. Vol. X, No. 2, p. 425 
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tissues (free and movable; fixed to skin; fixed to deep struc- 
tures). 8. Periglandular states (associated redness, pigmen- 
tation, edema). 


Hypophysis 


Bone marrow 
Kupffer stellate cells Long bones 
capillaries of liver lobules 


Reticulo- endothelial cells 
Blood sinuses of lymph nodes 


Fic. 187. Relation of lymph nodes to hematopoietic system. 
(From Bell in Surg., Gynec. Obst.) 


Diseased abdominal lymph glands, as those elsewhere in 
the body, are of five chief types :?"4 
Inflammatory lymphadenomata. 
Tuberculous lymphadenoma. 
Syphilitic lymphadenoma. 
Malignant lymphadenomata (metastatic). 
Primary or essential lymphadenomata (leucemic glands; 

Hodgkin’s nodes; lymphosarcoma). 

These various types present quite typical clinical pictures. 
For example, with an inflammatory lympbadenoma (enlarged 
gland caused by the staphylococcus or streptococcus) a 
regional focus of infection or history of a recent regional 
focus is the rule; the swelling is of relatively short duration; 
the gland is tender; redness and other cardinal signs of Celsus 
are associated; edema tends to obscure the glandular outlines 
and the mass may thus be fixed to the fascial bed; early sup- 
puration often occurs; and the presence of temperature, 
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rapid pulse, and typical lIeucocytosis point to the correct 
diagnosis. 
A tuberculous lymphadenoma shows the characteristics of 


Fic. 188. Clinical consideration of inguinal lymph nodes, showing a, glands along femoral 
vessels; b, glands along Poupart’s ligament, and, c, pubic glands. 


the tubercles which constitute and determine the enlarge- 
ment.””° The tubercle is of slow growth, so the lymphadenoma 
is chronic and of insidious onset; a tubercle has no nerve 
ending, so the tuberculous gland is usually painless; the 
tubercle is non-vascular, so the gland, if not secondarily 
infected, is cool to the touch, pale in color, and tends to break 
down or caseate. A local condition of matted glands, with 
multiple sluggish sinuses is typical; yet early tuberculous 
involvement may yield glands quite indistinguishable clini- 
cally from lymphatic swellings due to other causes. The 
history of tuberculosis elsewhere (childhood cervical glands, 
pleurisy with effusion, gastroenteric tuberculosis, family 
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history of phthisis) is of diagnostic significance, and the blood 
picture and other laboratory data may aid in establishing the 
cause of the tumefaction. 


Fic. 189. Palpating for enlarged inguinal lymph nodes. 


Syphilitic glands are ‘‘shotty,” firm, discrete, painless, 
freely movable, and small (seldom being enlarged beyond 
twice the normal dimensions).* Subsequent to the local 
regional involvement near the primary lesion (chancre), 
the glandular enlargement becomes generalized, including the 
occipital, and other sets of nodes not ordinarily a part of a 
generalized [ymphadenopathy. Luetic glands are chronic, 
often remaining palpable for years. When such glands are 
present the history of a chancre or the presence of a positive 
Wassermann reaction establishes the diagnosis beyond reason- 
able doubt. 

Metastatic malignant nodes show typical stony hardness, 
irregularity, absolute fixity, persistent growth, invasive or 
infiltrating qualities and a regional relationship to primary 
foci.” The primary tumor may be so small as to escape any 
but a most thorough examination of the drainage basin of the 
involved nodes. And due to the frequency with which lymph 
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vessels become plugged or obstructed by malignant cells 
aberrant implantations and retrograde metastases are common. 

So-called primary or essential lymphadenomata (or lym- 
phomas) in general tend simultaneously to effect many glands 
in many groups; to form large, rounded, lobulated masses,” 
to show little or no tendency to soften or to suppurate; to be 
always movable on deeper structures (in distinction to masses 
of sarcomatous tissue of other origins); and to be of steady 
growth (never disappearing even during periods of temporary 
remission). All primary lymphomas are of unknown origin 
and are uniformly fatal. The difficulty of distinguishing 
between the essential lymphomas is increased by confusion 
regarding terminology; for by some the separate textbook 
pictures are held to be but various phases of a common 
process.*“* When there occurs an overwhelmingly rapid and 
huge enlargement of a single lymph gland the condition is 
termed a lymphosarcoma or malignant lymphoma. In the 
presence of a large swelling of one group of glands before the 
rest (neck, mediastinum) but followed by moderate enlarge- 
ment of the spleen, and after weeks or months by generalized 
swelling of lymphatic glands, the term multiple lymphoma 
or Hodgkin’s disease is employed. Here the occurrence in 
youth or early adult life, the presence of periodic febrile attacks 
of several days’ duration, the essentially negative blood 
picture (anemia only or occasional presence of myelocyte 
or basophilic corpuscle) and above all the continual domination 
of the picture by the primary glandular group are among 
characteristics consistent with this diagnosis. A widespread 
involvement through the body of lymph glands which show 
the previously described characteristics of primary lym- 
phadenomas and associated with early appearance of a con- 
siderable leucocytosis with great relative increase in 
lymphocytes calls for the diagnosis of leucemia. 

Granuloma inguinale is discussed elsewhere. 

In accumulating data upon which to establish the nature 


of a specific glandular enlargement or to reach a suggested 
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or presumptive diagnosis the following methods may be 
employed: (a) Note minute details concerning the involved 
glands as just described. (b) Study regions drained by 
affected nodes (afferent pathways). (c) Study regions to 
which involved glands drain (efferent pathways). (d) Review 
condition of palpable glands throughout body. (e) Examine 
the spleen. (f) Investigate the blood picture. (g) Perform 
exploratory puncture or biopsy, securing tissue for serial 
microscopic study, bacterial and tissue cultures for animal 
inoculations. (h) Correlate the physical and Jaboratory findings, 
with data obtained from a detailed history. 

Inguinal lymph glands are affected by all of the causes of 
lymphadenopathies described already. But by far the most 
common cause of enlargement exclusively of inguinal glands is 
septic absorption from some inflammatory focus.”! Figs. 188 & 
189. The particular group of groin glands involved gives some 
index as to the site of the primary process (femoral chain, pubic 
group, median, upper, and deep inguinal glands, circumflex iliac 
set, external iliac or suprafemoral group). Examination of the 
toes and between the toes, of the foot, ankle, leg, thigh, 
buttocks, lower back, lower anterior wall, scrotum, penis, 
perineal and vulval regions is indicated; and urethral discharges 
are to be sought. The characteristics of the inflammatory 
glands themselves and of the systemic reactions have been 
described. Syphilitic Iymphadenopathies are common in 
the inguinal region, particularly in association with a chancre; 
and the association of buboes with B. Ducrey infection 
is well known. Tuberculous and leucemic lymphatic swell- 
ings in the inguinal regions alone are uncommon; and glandular 
involvement with Hodgkin’s disease usually occurs first and 
maximally elsewhere. Malignant lymphadenomata, both pri- 
mary and secondary, are by no means uncommon in the 
inguinal region. The most frequent malignant lymphadenoma 
here is a secondary epithelioma of the squamous-cell type, 
usually of perianal origin. Secondary carcinomata (from {a 
primary lesion within some point in the wide area mentioned 
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A. Suppurative inguinal lymphadenitis. (From Third Surg. Div., Bellevue Hosp.) 


B. Lipoma of upper thigh. (From Third Surg. Div., Bellevue Hosp.) 
Fic. 190. Various masses in the region of the groin. 
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c. Undescended testicle in thirteen-year-old boy. The non-descended testicle is 
present as a small tender mass within the ingninal canal. (From Third Surg. Div., 
Bellevue Hosp.) 


Femoral hernia. (From Third Surg. Div., Bellevue Hosp.) 


Fic. 190. 
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F. Inguinal lymphadenoma due to lymphatic leucemia. (From Third Surg. Div., 
Bellevue Hosp.) 


Fic. 190. 
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c. Left direct inguinal hernia, simulating femoral hernia. (From Third Surg. ‘Div., 
Bellevue Hosp.) 


H. Left femoral hernia. (Cf. Fig. t90p.) (From Third Surg. Div., Bellevue Hosp.) 


Fic. 190. 
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under inflammatory lymphadenopathies) and secondary mel- 
anosarcomata occur, though less often than do secondary 
epitheliomata. Primary inguinal lymphosarcoma is extremely 
rare. Diagnostic difficulties include not only a differentiation 
of the various types of lymphadenopathies but the distin- 
guishing of glandular enlargements from masses such as hernias, 
psoas abscesses, undescended testicles, hydroceles, localized 
abscesses, tumors of cord or round ligament, and other inguinal 
affections (see individual headings) (Fig. 190). 

‘ The lymph glands situated within the abdomen are affected 
by the same conditions which affect nodes elsewhere. The sepa- 
rate groups of intra-abdominal glands will be illustrated and 
described; and the following topics will be discussed: regional 
lymphadenitis due to local intra-abdominal infections; regional 
lymph gland metatases with intra-abdominal malignancies; 
tabes mesenterica; abdominal Hodgkin’s disease; abdominal 
glands of leucemia; intra-abdominal lymphosarcomatosis. 


QUESTIONNAIRE 


1. Describe the blood supply to ileum and jejunum. 
2. Discuss control of vessels during resection of a short segment of jejunum or ileum. 
3. Describe in detail control of vessels for a long segment of jejunum or ileum. 

4. What is the relation between the movability of various parts of the gastrointestinal 

tract and the proximity of the main arteries supplying these parts? 

5. Name the portions of intestinal tract supplied with mesenteries or mesocolons and 

describe the arrangement of arteries within these structures. 

6. Describe the application of clamps to the bowel for an intestinal resection when an 
end-to-end anastomosis is contemplated; when the repair is to be of a side-to-side 
variety. 

. What is the blood supply of the transverse mesocolon? 

. How is injury to vessels of the transverse mesocolon to be avoided during the per- 
formance of a posterior gast roenterostomy ? 

9g. What arterial anastomosis marks the union of functional fore gut with mid gut; of 
junctional mid gut with hind gut? 

10. What are the causes of postoperative bleeding after a gastroenterostomy ? 

11. What is the surgeon to do, if at the completion of a gastro-enterostomy, there is still 

bleeding along the site of anastomosis? 

12. Describe the blood supply of stomach. 

13. What arteries must be ligated in performing a subtotal gastrectomy ? 

14. What is an internal hernia; a retroperitoneal hernia? 

15. Name the chief sites at which retroperitoneal hernias develop. 

16. What is the frequency with which the following hernias occur; hernia into foramen 

of Winslow, intersigmoid hernia, pericecal hernia, paraduodenal hernia? 
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17. 


. What is a 


ABDOMINAL CAVITY AND PERITONEUM 


What important vessels are found at the foramen of Winslow? 
‘right duodenal hernia”’; a “left duodenal hernia’ 


> 


; which is the more 


common? 


. Who first described a retroduodenal hernia in the region of the duodenojejunal 


junction? 


. Describe the orifice of left duodenal hernias. What important vessels form part of the 


orifice? 


. What is the fossa of Landzert; the fossa of Waldeyer; the vascular arch of Treitz? 
. Describe the orifice of right duodenal hernias; the important vessels in relation to 


these hernias. 


. Describe the different varieties of pericecal hernias and name important vessels in 


relation to these hernias. 


. Describe the intersigmoid fossa, intersigmoid hernias and the blood vessels in the 


region of these hernias. 


. How may injuries to important vessels be avoided in reducing retroperitoneal 


hernias or in repairing the orifices through which these develop? 


6. Describe the blood supply of the spleen. 
7. What is the splenic pedicle; the gastrosplenic ligament; the splenorenal ligament? 


Name the vessels in each of these structures. 


. Discuss various approaches at which the splenic artery may be ligated. 

. How may injury to the tail of the pancreas be avoided in performing a splenectomy ? 
. Describe the right gastroepiploic artery; the vasa brevia. 

. What is the relation of the aorta and the inferior vena cava to the peritoneum? 

. Discuss the control of hemorrhage after accidental injury to the inferior vena cava. 
. Name some of the important intra-abdominal arrangements which are determined 


by abdominal vessels. 


. Describe the rotation of the superior mesenteric artery to rotation of the primary 


intestinal loop. 


. What determines the arrangement of the root of the mesentery? 

. Describe the development of the foramen of Winslow. 

. What part does the hepatic artery play in the creation of the foramen of Winslow? 

. How many lobes has the liver; how many ligaments; how many fissures? 

. Describe the development of the portal system. 

. Describe the vascular system of the liver during the following stages of development; 


(a) the vitelline stage, (b) placental stage, (c) the portal stage. 


. Name the fissures of the liver. 

. Bound the lobes of the liver. 

. What is the caudate process of the liver; its relation to the foramen epiploicum? 

. What vessels bring venous blood to the liver? What vessel supplies this organ with 


arterial blood? 


. What is the porta hepatis; what structures does it contain? 
. Describe the portal vein and its tributaries. 


To what part of the liver does the cystic vein drain? 


. What are the chief causes of pylephlebitis? 

. What is the relation of the portal vein to the neck of the pancreas? 
. Name the chief functions of the liver. 

. Discuss the digestion and absorption of proteins. 

. Discuss the digestion and absorption of sugars and starches. 


54. 
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Discuss the digestion and absorption of fats. 
What is steatorrhea; azotorrhea? 
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To what is the normal dark color of feces due? 

Describe the typical stools observed with blockage of the pancreatic ducts. 
What is fat necrosis? 

How can the scattered nature of patches of fat necrosis be accounted for? 
What are lacteals? Describe in detail. 

What is meant by efferent lymph vessels; afferent lymph vessels? 

What is the thoracic duct; into what does this duct empty? 


. What is chylous ascites; chyliform ascites; Virchow-Troissier gland? 

. What are the chief groups of abdominal lymph nodes? 

. What is the reticulo-endothelial system? What are the Kupffer cells of the liver? 
. What points are to be noted in examining a lymph gland? 

. Classify lymph adenopathies. 

. Describe a typical inflammatory lymphadenoma. 

. Describe a typical syphilitic lymphadenoma. 

. Describe a typical tuberculous lymphadenoma. 

. Describe a typical malignant lymphadenoma. 

. What are the characteristics of primary or essential lymphadenomata? 

. What is Hodgkin’s disease; leucemia; granuloma inguinale? 

. Name some of the methods for differentiating between lymphadenomata. 

. Discuss causes of enlargement of inguinal lymph glands. 

. Discuss malignant inguinal lymphadenomata. 

. From what other conditions must enlargement of inguinal lymplatic glands be 


differentiated? 
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